invitation to asthma? 


not necessarily . 


Tedral, taken at the first sign of attack, often 


forestalls severe symptoms. 


relief in minutes ...Tedral brings symp- 
tomatic relief in a matter of minutes. Breathing 
becomes easier as Tedral relaxes smooth muscle, 


reduces tissue edema, provides mild sedation. 


for 4 full hours ...Tedral maintains more 
normal respiration for a sustained peried—not 


just a momentary pause in the attack. 


Prompt and prolonged relief with 
Tedral can be initiated any time, day or night, 
whenever needed, without fear of incapacitat- 
ing side effects. 

Tedral provides: 


in boxes of 24, 120 and 1000 tablets 


Tedral 
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(e.g., after total thyroidectomy) 
is swiftly controlled by 
_ Hytakerol together with calcium. 


e dose 


Orally 3 to 10 cc. (or 6 to 20 

capsules) daily until tetany is relieved, 
weekly maintenance dose of 1 to 7 cc. 

or 2 to14 capsules depending upon the blood 
and urine calcium levels. From 10 to 15 Gm. 
calcium lactate or gluconate should 

be given daily through the period of therapy. 


supply 

Hytakerol in Oil, bottles of 

15 cc.; Hytakerol Capsules (each equivalent 
to 0.5 cc.), bottles of 50. 


dihydrotachysterol 


New York 13, N. Y. \ Winsor, Ont. 


Hytakerol, trademark reg. U.S. & Canada 
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Pathogenesis of Hypertension of the Portal Circulation . MoscHcowrrz l 


Clinical Studies 
Clinical and Hemodynamic Studies of Congenital Pulmonic Stenosis with Intact 

Ventricular Septum 

Howarp A. Joos, N. Yu, Frank W. Lovejoy, Jr., ROBERT E. Nye, JR. 

AND JOHN H. Simpson 6 
This is a detailed clinical and hemodynamic study of twenty-six patients with congenital pulmonic 
stenosis (for the most part of the valvular type) with intact ventricular septum, some with patent 
foramen ovale. It is becoming increasingly apparent that this anomaly is not rare and that it is 
usually associated for many years with little or no disability. The auscultatory, x-ray and electro- 
cardiographic characteristics, which are described, suggest the diagnosis but confirmation usually 
depends upon the results of catheterization to establish the altered circulatory dynamics. Despite 


the paucity of symptoias in many cases, the authors support the view that pulmonary valvulotomy 
at some favorable period in life is indicated to forestall possible shortening in life expectancy. 


Relationship of the Physiologic Third Heart Sound to the Jugular-venous Pulse 
E. E. EppLEMAN, JR., KATHRYN WILLIS, PHETT P. WALKER, LYNN CHRISTIANSON = 
AND J. RusH PrercE 15 


In recent years the third heart sound often heard in young normal subjects has been considered to a 
occur during the period of maximal ventricular filling. The present study reverts to the older view | 
that it is produced by the opening of the atrioventricular valves, hence is a physiologic opening “ 


snap. An exaggerated opening snap consequently is not necessarily indicative of mitral stenosis. a 


Clinical Studies with the Citrovorum Factor in Megaloblastic Anemia a 
R. JANET Watson, HERBERT C. LICHTMAN, JACQUELINE MEssITE, Ros—E RUTH 
ELuLison, HAROLD CONRAD AND VICTOR GINSBERG 17 


Citrovorum factor, probably the biologically active form of folic acid, resembles the parent com- 
pound in its clinical effects, for example in accelerating development of combined system disease. 
while causing hematologic remission, in addisonian pernicious anemia. The drug is therefore con- 
traindicated in such cases. The present study indicates, however, that there are, in man, nutri, 
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tional megaloblastic anemias (in which free HCl is present in the gastric juice) characterized by a 
specific deficiency in citrovorum factor. In such cases administration of this drug may be life- 
saving whereas vitamin By, is without effect. 


Hematologic Studies on Patients with Sickle Cell Anemia Following Multiple Trans- 
fusions 25 
CHARLES C. DoneGAN, JR., WiLL1AM A. MAcCILWAINE AND Byrp S. LEAVELL 29 


In view of the limited supportive therapy ordinarily given in the management of emergencies 
associated with sickle cell anemia, this study of the effects of multiple transfusions—tantamount to 
exchange transfusion—is of unusual interest. Excessive erythropoiesis is depressed, the number of 
circulating sickled erythrocytes sharply declines, hemolysis decreases, although maximal effects per- 
sist usually for only two to three weeks; this may be long enough to carry the patient through some 
awkward situation such as crisis, surgery or delivery. 


Untoward Hematologic Responses to the Antithyroid Compounds 
THomas HopGeE McGavackK AND JACQUELINE CHEVALLEY 36 
The authors review the recorded experience in respect to bone marrow depression by antithyroid 


compounds, with special reference to the two most widely employed agents, propylthiouracil and 
methimazole. Practical pointers on how to minimize such toxic reactions are given. 


Hereditary Hemorrhagic Telangiectasia. Nine Cases in One Negro Family, with 
Special Reference to Hepatic Lesions 
J. Lawton SMITH AND MERRILL I. LINEBACK 41 
This report is of interest on several counts, not the least being the stress rightly placed upon naso- : 
pharyngoscopic examination for visualization of telangiectasia responsible for recurrent and oS 


intractable epistaxes in individuals, particularly infants, who do not have cutaneous manifestations i“ 
of the disease. The significance of hepatomegaly in this disorder also is discussed rewardingly. 


Multiple Myeloma Simulating Aplastic Anemia 
Tuomas N. JAMES AND RaymMonp W. Monto _— 50 


The authors call attention to the fact that multiple myeloma may present as aplastic anemia with a 
pancytopenia and cite three cases (of a series of fifty-eight cases of multiple myeloma) in point. 
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Evidence is given that the depressant effect on the bone marrow is due not only to replacement of i 
hematopoietic elements but probably also to the action of a humoral suppressive agent. 


Review 


Hemophilia and Hemophilia-like Diseases Caused by Deficiencies in Plasma Throm- 
boplastic Factors: Anti-hemophilic Globulin (AHG), Plasma Thromboplastin 
Component (PTC) and Plasma Thromboplastin Antecedent (PTA) 

Ropert L. RosentHAL 57 


That ancient disease, hemophilia, has recently been discovered not to be an entity but to comprise 
several distinct defects in plasma thromboplastin factors, each an integral disorder separable on 
appropriate laboratory study and probably also clinically and genetically. The present study = 
brings together current information regarding three such disorders: hemophilia proper, or anti- : 
hemophilic globulin (AHG) deficiency; plasma thromboplastin component (PTC) deficiency; and 
plasma thromboplastin antecedent (PTA) deficiency. The distinction is more than academic since 
management and prognosis vary with each disease. 


Seminars on Antihypertensive Drugs 


Pharmacology of Antihypertensive Drugs. . . . . . . Harotp D Green 70 


The development and appraisal of antihypertensive drugs is still in flux but these agents have al- 
ready proved to be sufficiently useful to warrant a round robin of informed opinion at this time. 
Our seminars are introduced by this orientating analysis of principal pharmacologic actions of the 
most commonly employed categories of antihypertensive drugs, and Dr. Green thus furnishes a 
firm foundation for interpretation of subsequent descriptions of ciinical experience. After a general 
consideration of the basic mechanisms responsible for increasing blood pressure, and the various 
ways in which normotension could be maintained, the author proceeds to a systematic description 
of the pharmacologic effects of the most useful of currently employed antihypertensive agents. 
Considered are the adrenergic blocking drugs, the ganglionic blocking drugs, the veratrum 
group capable of reflexly induced lowering of blood pressure, the Rauwolfia depressants and, 2 
finally, the hydralazines. 
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the Ideal Antacid for the Treatment 
of Hyperacidity, Gastritis, and Peptic Ulcer 


Fast Action 


Trevidal tablets provide fast relief 
17 for they disintegrate completely in 
ue less than a minute. 


Protective Coating 


Regonol, a unique vegetable gum, 
assures a mucilaginous protective 
coating to irritated stomach 


surfaces. 
Prolonged Effect 4 
Egraine, a special binder from oat t ede oo 
flour, plus a balanced formula of 
antacids assures prolonged antacid 
| | 
activity. 
~ 1 40 70 100 130 160 


BALANCED FORMULA 


aluminum hydroxide gel, dried . . . . . 90mg. 
calcium carbonate. . . . ... =. +. 105mg. 
magnesium trisilicate. . . . . . . . 150mg. 
magnesium carbonate. . . . . . . . G6Omg. 
In each tablet, this balance of slow- and fast-acting antacids 

() designed to avoid constipation, diarrhea, and alkalosis. 


Prescribe Trevidal in boxes of 100 tablets, specially stripped 
for easier carrying. 


*Trade Mark 7{Cyamopsis tetragonoloba gum 


Organon INC. + ORANGE, N. J. 


4 
d 
Som 
sug 
4 
7 
: 
j 
es 
= 
a 


CONTENTS 


The American Journal of Medicine 


Vol. XVII JULY, 1954 No.1 


Contents continued from page 7 


Clinic on Psychosomatic Problems 


A Case of Arrested Rheumatic Heart Disease with Severe Neurosis Mistaken for Se. 
Clinic on Psychosomatic Problems (Massachusetts General Hospital)—The case discussed in this = 
Conference presents certain aspects of general medical interest related to prolonged hospitalization 
for childhood rheumatic fever, and a specific neurosis attributed to excessive masturbation. Bleed- 


ing from the rectum was first thought to indicate ulcerative colitis but further examination, includ- 
ing analysis of the psychologic structure, ruled out this diagnosis. 


Clinico-pathologic Conference 


Acute Gastrointestinal Bleeding Complicated by .leural and Pericardial Infection. . 89 


. Clinico-pathologic Conference (Washington University School of Medicine)—This case, in view 
of its very rapid, downhill course and unusual complications, proved to be a very puzzling 
problem in diagnosis during life, as indicated by the varied opinions expressed in the discussion cs 
of the case. Even the necropsy findings leave many questions in interpretation. sy 


Research Society Abstracts 


Western Society for Clinical Research—Abstracts of Papers Presented at the Seventh 
Annual Meeting, Portland, Oregon, January 29 and 30,1954. . . . . +101 


Case Reports 


Physiologic Studies in a Patient with a Pulmonary Arteriovenous Fistula 
HERBERT N. HULTGREN AND FRANK GERBODE 126 


Clinically, pulmonary arteriovenous fistulas may closely simulate cyanotic congenital heart disease oe 

or polycythemia vera, for reasons clearly brought out in this paper, but the distinction is important ee 
because of the possibility of cure by surgical removal of the fistula. The results of pre- and postoper- cone! 
ative studies at rest and after exercise, as described, are of exceptional interest and touch upon ; 
many intriguing points. a 
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Cushing’s Syndrome Produced by a Pituitary Basophil Carcinoma with Hepatic 
Metastases . . . .W.H. SHELDON, A. GOLDEN AND P. K. Bonpy 


The site of the initiating lesion in Cushing’s syndrome is still a controversial matter although the 
consensus now is that the primary lesion usually involves the adrenal cortex. The interesting 
case here described, however, is one of a few in which the syndrome clearly originated in the 
adenohypophysis, the site of a primary basophil cell carcinoma. 


Cruveilhier-Baumgarten Syndrome. Review of the Literature and Report of a Case 
Tsunc O. CHENG, GEORGE C. SUTTON AND Don C. SuTTON 


The subject of Cruveilhier-Baumgarten disease and syndrome is of intriguing interest and is set 
forth here lucidly. A new case is presented, notable for the detailed description of the venous liver 
hum (which can be very confusing at times) and for application of a glucose absorption test to 
establish anastomosis of the dilated abdominal wall veins with the portal vein system. 


Pulmonary Fibrosis Due to Chronic Granulomatous Pneumonitis of Unknown 
Etiology . Howarp M. DuBosg, RoBert S. MEADOR AND BERNICE E. McCain 
Another necropsy-established example of diffuse interstitial pulmonary fibrosis, possibly related to 
histoplasmosis, with progressive impairment of ventilation and alveolar-capillary diffusion, and 
death due to cor pulmonale with failure. Of special interest are the findings of lung biopsy some 
years before death—this showed chronic granulomatous pneumonitis to have preceded the 
ultimate development of interstitial fibrosis and emphysema. 


Whipple’s Intestinal Lipodystrophy . . . . .  . J. Lepore 


A biopsy-proven case of Whipple’s disease (intestinal lipodystrophy) with good response to corti- 
costeroid therapy, particularly to hydrocortisone in the form of the free alcohol. 
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Crystoserpine—chemically pure crystalline reserpine obtained from Rauwolfia 
serpentina—exerts the valuable hypotensive, sedative, and bradycrotic actions 
characteristic of this important hypotensive agent. Yet it possesses the distinctive 
advantages of chemically pure substances: uniform potency and freedom from 
inert impurities and less active alkaloids. 


is IN MILD, MODERATE, AND LABILE HYPERTENSION 


Crystoserpine usually suffices as the sole therapeutic agent in the less severe forms 
of essential hypertension. It is especially effective when emotional agitation is a 
factor. Blood pressure is adequately reduced and subjective relief is impressive. 


te IN SEVERE, FIXED, OR CHRONIC HYPERTENSION 


E When clinical trial for 60 days demonstrates that a more profound hypotensive 
F response is required, the desirable action of Crystoserpine constitutes a good base 
on which to add the influence of a second, more potent drug. Crystoserpine de- 
creases the dosage needs of the latter and reduces the incidence of reactions to it 
2 —a synergistic relationship. 


SIMPLE DOSAGE PLAN 


The initial dose of Crystoserpine is 3 to 4 tablets (0.75 to 1.0 mg.) daily for 30 days, 
then 1 to 2 tablets (0.25 to 0.5 mg.) daily. Hypotension is a rare exception and 
there are no known contraindications. Supplied in 0.25 mg. scored tablets. 
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PHOTOGRAPH BY CHARLES KERLEE 


Note the sustained penicillin levels with oral 


REMANDEN. 


PENICILLIN WITH PROBENECID 


The probenecid in this oral tablet jro- 
duces sustained plasma levels comparing 
favorably with those obtained by intramus- 
cular procaine penicillin.’ Compared with 
other oral penicillin preparations, penicil- 
lin plasma levels are 2 to 10 times higher. 
Quick Informations REMANDEN-100 and 


REMANDEN-250 supply 0.25 Gm. BENEMID® 
(probenecid) per tablet and 100,000 or 
250,000 units of crystalline penicillin G. 
Dosage: Adults, 4 tablets initially, then 2 
every 6 or 8 hours. Children, usually 2 to 
4 tablets daily. 

Reference: 1. Antibiotics & Chemotherapy 2:555, 1952. 
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high-calorie foods. Encouraging the citrus snack habit 
it and pleasant means of insuring 


BRAND OF CHLORMERODRIN 


NORMAL OUTPUT OF SODIUM AND WATER 


Individualized daily dosage of nroHypRIN@-- 1 to 6 tablets a day as needed == 
prevents the recurrent daily sodium and water reaccumulation which may occur 
with single-dose diuretics. Arbitrary limitation of dosage or rest periods to 
forestall refractivity are unnecessary. Therapy with neouypRIn need never 
be interrupted or delayed for therapeutic reasons. Because it curbs sodium 
retention by inhibiting succinic dehydrogenase in the kidney only, NEOQHYDRIN 
does not cause side actions due to widespread enzyme inhibition 


h 
in other organs Prescribe NEOHYDRIN in bottles of 50 tablets. 


There are 18.3 mg. of 3-chloromercuri-2-methoxy- 
propylurea in each, tablet. 


Leadership in diuretic research 
LAKESIDE LABORATORIES, INC-MILWAUKEE 1, WISCONSIN 
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Neuritis— 


is temporary relief enough? 


Now— 


THE LONG PERIOD OF DISTURBING 
SYMPTOMS CAN BE REDUCED BY THE 
PROMPT USE OF— 


PROTAMIDE 


When you have a case of neuritis (intercostal, facial or sciatic) 
where the inflammation of nerve roots is not caused by 
mechanical pressure, let Protamide demonstrate how much 
faster lasting relief can be obtained than with usual therapy. 


Usual dose: one ampul every day for five days or longer. 


NEURITIS 


(Sciatic Intercostal Facial) 


A COMPARISON BETWEEN COMPARABLE GROUPS 
WITH AND WITHOUT PROTAMIDE THERAPY 


DURATION OF SYMPTOMS 


2) 
CONTROL— 156 Patients DAYS 
The Course of the Disease 
Was 21 Days to 56 Days 


TREATED WITH PHYSICAL THERAPY AND VITAMINS 


PROTAMIDE—84 Patients 
Complete Relief was 
Obtained in 5 to 10 Days TREATED WITH PROTAMIDE ONLY 


5 10 
DAYS DAYS 


‘“‘TREATMENT OF NEURITIS 
WITH PROTAMIDE” 
Richard T. Smith, M.D 
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With so many antibacterial drugs to 


choose from, you may wonder which one 3 
to prescribe. We believe you'll agree 


that most of them are rather good. 
HH Still, we hope you'll try Gantrisin ag 
‘Roche’... .because this single sulfona- 
+ mide is soluble in both acid and alka- | 


line urine...because it has a wide anti- 


bacterial spectrum...an impressive clini- 

cal background...and, above all, because Bn: 

it's so well tolerated by most patients. : 
Gantrisin®-- brand of sulfisoxazole 
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There is a new form of synthetic 
narcotic analgesic... less likely 
to produce constipation than 
morphine... indicated for relief 
of severe or intractable pain -- 


LEVO-DROMORAN TARTRATE *ROCHE’. 
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Laboratory studies have demonstrated the 
greater solubility of ‘Thiosulfil’ as compared 
with the other three leading sulfonamides 
prescribed in urinary tract infections. 

This obvious advantage, added to high 
bacteriostatic activity and a low acetylation 


rate makes 


“THIOSULFIL 


the safest and mg ‘ effective sulfonamide yet presented for 2 | 
urinary tract infections 


* Rapid transport to site of infection for * 
early and effective urinary concentration | pe 


¢@ Rapid renal clearance 


SULFADIAZINE 
SULFADIMETINE 


Minimum toxicity 
@ Minimum risk of sensitization 
No alkalinization required 


@ No forcing of fluids | 
Brand of sulfamethyithiadiazole 


SUSPENSION 


No. 914 — No. 785 — 
0.25 Gm. per 5 cc. 0.25 Gm. per tablet 
Bottles of 4 and Bottles of 100 pay Mi 
16 fluidounces and 1,000 sh 
v New York, N. Y. ¢ Montreal, Canada 


Solubility at 6i in urine at Cc. 
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depend 
DIRECTLY on 


Write for 
descriptive 
literature 


of VISO-CARDIETTE Ownership . 


PERFORMANCE 


QUALITY 


SERVICE 


PRICE 


anborn sells and ships directly to the user — whether 
doctor, hospital, clinic or laboratory. There are 
no intermediate steps, no “middle men” with 
diversified interests. 

When a doctor considers electrocardiograph 
ownership, Sanborn is glad to ship a Viso-Cardiette 
directly to him for a 15 day, no-obligation trial. If it is 
not satisfactory, he ships it back in the same carton. 
On the other hand, if he keeps it, he thus continues a 
direct-to-user relationship which reaps many extra benefits. 

First of all, he knows he has paid the same price for 
his Viso as any other doctor, due to the Sanborn 
“direct” policy. 

As an owner, he begins to receive from Sanborn 
Company the “Technical Bulletin”, a bi-monthly 
publication prepared by those who know the most about 
the Viso. 

He knows that his service man is a SANBORN man 
(probably located right in his own city). 

He sees in the instrument the high quality and 
performance standards that stem from a first-hand 
knowledge of heart testing needs. 

And, the Viso owner likes the feeling that he is 
dealing directly with people who have been specializing 
for 30 years in the design, manufacture and servicing 
of electrocardiographs, and who assume direct 
responsibility for their instruments. 


SANBORN COMPANY 


195 Massachusetts Avenue, Cambridge 39, Massachusetts 
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NETONE 
EPETABS 


relief of symptoms— 


“tonic effect’ — 
better than with estrogen alone 


GYNETONE REPETABS “.02” also “*.04” 


ethinyl estradiol 0.02 mg. and Methyltestosterone U.S.P. 5 mg. 
ethinyl estradiol 0.04 mg. and Methyltestosterone U.S.P. 10 mg. 


GYNETONE,® combined estrogen-androgen. 
Repetass,® Repeat Action Tablets. 
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For the Stream of 


Gearep to the needs of individual 
patients, the Riker armamentarium 
offers a ready solution to the problems 
of variance in patient response and the 
grade of hypertension encountered. 
Therapy is instituted with the ‘‘mildest’”’ 


drug usually effective in a given grade 
of hypertension. For those who do not 
respond adequately, the next more po- 
tent preparation is called for. Thus a new 
broad approach tc selective, individual- 
ized, effective treatment is provided. 


the original alkaloidal extract (alser- 
oxylon fraction) of Rauwolfia serpen- 
tina (Benth.)... 


demonstrated clinically and experi- 
mentally to possess the entire desir- 
able properties of the whole root,' but 
freed from its inert dross... 


mildly hypotensive... moderately 
bradycrotic ...sedative (nonsoporific) 
. tranquilizing... 


virtually free from side actions... no 
ganglionic or adrenergic blockade... 
no postural hypotension... 


notably simpler in dosage regimen than 
whole root preparations or isolated 
siicinieameundll dosage, 2 tablets (2 
mg. each) at bedtime. 


1. Gourzis, J. T.; Sonnenschein, R. R., and 
Barden, R.: Alterations in Cardiovascular 
Responses of the Dog Following Rauwiloid, 
An \ikaloidal Extract of Rauwolfia serpen- 
tina, Proc. Soc. Exper. Biol. & Med. 85:463 
(Mar.) 1954. 


for Mild, Labile Hypertension 


combines—in one tablet—the gradual, stabi- 
lizing, prolonged hypotensive influence of 
Rauwiloid (1 mg.) with 


the potent, rapid action of Veriloid (3 mg.) ... 


resulting in rapid drop of tension and prompt 
relief of symptoms... 


overcoming tachycardia and apprehension... 


giving patient a new, tranquil outlook, en- 
abling him to cope better with life and work. 


Advantages—Only one medication to take— 
no confusing dosage-instructions—dosage re- 
quired is usually well tolerated, effective in 
notably higher percentage of patients—cen- 
tral action, no ganglionic or adrenergic block- 
ade, no postural hypotension—side actions to 
Veriloid greatly reduced—contraindications 
only those to Veriloid. 


Simplified dosage regimen: Initially, 1 tablet 
t.i.d., after meals; after two weeks (for Rau- 
wiloid effect) increase if needed. Mainte- 
nance, 1 to 2 tablets t.i.d. to q.id., (average, 
1 tablet q.i.d.) not less than 4 hours apart. 


Grades II and Ill 


Serpiloid (reserpine, Riker), a chemically pure crystalline alkaloid of 
Rauwolfia serpentina, is one of the active agents of Rauwiloid, pos- 
sessing a measure of the hypotensive, bradycrotic and tranquilizing 
actions of Rauwiloid. May be employed when crystalline drug 
therapy is desired. Dosage somewhat more critical than 
Rauwiloid; initially, 1 tablet (0.25 mg.) t.i.d. or q.i.d. 
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lessens the risk when ganglionic blockade is 
justified by severity or failure to respond to 
other medications... 


synergistic effect of Rauwiloid lessens dosage 
of hexamethonium needed for full effect... 
reduces it up to 50 per cent... 


stabilizes effect of hexamethonium... 


lessens severity of postural hypotension and 
incidence and severity of side actions due to 
hexamethonium... 


produces prompt symptomatic relief... over- 
comes headache, tachycardia, and apprehen- 
sion... produces a sense of tranquil well-being... 


makes hexamethonium therapy less fraught 
with danger... hence more widely applicable... 


simplifies management and dosage adjustment. 


Contraindications and cautions only those to 
hexamethonium. 


Each tablet contains 1 mg. Rauwiloid and 250 
mg. hexamethonium. Initial dosage, 4% tablet 
q.i.d., before meals and at bedtime; after two 
weeks (for Rauwiloid effect) increase by small 
increments, not oftener than twice a week, 
until desired effect is obtained. 


Grades II] and IV 


The main indications for Solution Intra- 
venous Veriloid* and Solution Intra- 
muscular Veriloid* are the emergency 
cases that do not respond to other ther- 
apy, such as 


e Hypertensive crises (encephalopathy) 


e Hypertensive states accompanying 
cerebral vascular disease or kidney dis- 
ease 


e Malignant hypertension 
@ Hypertensive toxemia of pregnancy. 


Solution Intramuscular Veriloid is used 
either as supplementary therapy to Solu- 
tion Intravenous Veriloid, to maintain 
the hypotension induced by the original 
infusion, or as initial therapy. 


Complete instructions for administration 
and dosage of Solution Intravenous Veri- 
loid and Solution Intramuscular Veriloid 
accompany each ampul. *N.N.R. 


Hypertensive Crises 
ENCEPHALOPATHY..ECLAMPSIA 


Riker LABORATORIES, INC. 


8480 BEVERLY BLVD. «© LOS ANGELES 48, CALIF. 
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Tense muscles, high-strung nerves—signs of the emotional strain that con- 
tributes so greatly to keeping the blood pressure elevated.! 


BEPLETE helps the patient with mild essential hypertension attain a 
more stable emotional tone, stimulates the appetite, provides vitamins, 
and aids in establishing a continuing sense of well-being. 


DOSAGE: One tablet, or | teaspoonful 
(4 cc.) in 44 glass of water, before meals 
and at bedtime. 


FORMULA: Each 4 cc. or 1 tablet 
contains: 


Phenobarbital . . 16mg. (0.25 grain) 
....:.... .. O33 meg. 
Vitamin By . . . . . . meg. 
Niacinamide . . . . . . 10.0 mg. 
Calcium pantothenate . . . 0.2 mg. 


Alcohol, 15% (in elixir) 


AVAILABLE: Beptere. elixir, bottles of 
| pint: tablets, bottles of 100. Also avail- 
able: BEPLETE with Belladonna, in elixir 
and capsule forms. 


1. Page, 1.H.: In Stroud, W.D.: Diagnosis 
and Treatment of Cardiovascular Dis- 
ease. F. A. Davis Co., Philadelphia, 
1952, p. 1033 
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new drug action 


DACTIL is eutonic—that is, it restores and 
maintains normal visceral tonus whereas 
“antispasmodics” tend to produce an inert, 
paralyzed viscus. 


visceral eutonic... 


PLAIN AND WITH PHENOBARBITAL 


relieves painsspasm usually in ten minutes 


patients with and spasm, cardi 
pylorospasm, of sphi 1 
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selected inflammatory hypermotility,states: A specific for upper, 
ga estinal pain spasm, DACTIL is not intend nc ed us 
with Phenobarbital in bottles” capsules.’ ere are 50 mi 
 DACTIL and 16 mg. of phenobarbital (wa ning: may be bit-forming). 
DACTIL (plain) in bottles of 50:ca es, each containi! 50 mg. of DACT! 
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HP*ACTHAR Gel provides powerful 
= protection against the allergic 


is manifestations of hay fever. 
Patients respond dramatically to 
relatively small doses of ACTH 

given over a short period of time. 
HP*ACTHAR Gel is administered as 
easily as insulin, with a minimum of 
discomfort. 


Equally effective in the young and 
the aged, HP*ACTHAR Gel constitutes 
one of the most gratifying new 
additions in the management of 

z seasonal allergies. Your patients will 
: be better protected during the 

ragweed season. 

: References: Levin, S. J.: Ann. Allergy 11: 

Rs 157, 1953., Gay, L. N., and Murgatroyd, 


G. W. Jr.: J. Michigan M. 
Soc. 53: 33, 1954. 
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overcoming 
weight 
control 
obstacles 


Obedrin 


an d | Patients can lose weight and maintain 
a restricted diet, in comfort, without 
the undesirable side effects « « e 


60-10-70 
} EXCESSIVE DESIRE FOR FOOD 


b a Sj Cc Obedrin offers the full anorexigenic value of 

Methamphetamine to curb the desire for food, 

H while counteracting mood depression. Patient co- 
let 8 P 


operation is made easier. 


NERVOUS TENSION 


To avoid excitation and insomnia, Pentobarbital 
is the ideal daytime sedative. It counteracts over- 
stimulation by Methamphetamine, but does not 
diminish the anorexigenic action, 


GR) VITAMIN DEFICIENCIES 
Obedrin tablets contain adequate amounts of 
vitamins B, and B, to supplement the 60-10-70 
Basic Diet, but not enough to stimulate the ap- 
petite. 


EXCESSIVE TISSUE FLUIDS 


Large doses of Ascorbic Acid aid in the mobiliza- 


_— tion of fluids, so often an obstacle in obesity. 


Write For + 
BULK NOT NECESSARY 
60-10-70 Diet 


Pads, Weight Charts The 60-10-70 Basic Diet provides enough rough- 
Aad Wieland’ age, so artificial bulk is unnecessary. The hazards 
Sample Of of impaction caused by “bulk” producers is ob- 


Obedrin viated. 


Each tablet contains: 


Semoxydrine HCL........ 5 mg. 
S. E. MASSENGILL CO. (Methamphetamine HCl) 
Pentobarbital.............. 20 mg. 
Bristol, Tennessee Ascorbic Acid.............. 100 mg. 
Thiamine HCl.............. 0.5 mg. 
Riboflavin....... 1 mg. 


Niacin 5 mg. 
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what’s a good B complex? 


(Abbott's Vitamin B Complex Tablets ) 


each SUR-BEX tablet contains: 


Thiamine Mononitrate............. 6 mg. 
Nicotinamide .............. 
Pyridoxine Hydrochloride.......... 1 mg. 


Pantothenic Acid 
(as calcium pantothenate) .10 mg. 


Liver Fraction 2, N.F. .....0.3 Gm. (5 grs.) 
Brewer's Yeast, Dried... .0.15 Gm. (2% grs.} 


or SUR-BEX with Vitamin C 


Sur-Bex with C contains 150 mg. of as- 


corbic acid in addition to the vitamin B 
complex factors above. 
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most prescribed because... 


Raudixin, most prescribed of the rauwolfia 
preparations, contains all the alkaloids 

of rauwolfia. It is the powdered whole 
root. In almost all cases of hypertension, 
prescribe Raudixin first. Later, add 

more potent agents if necessary. 

Dosage: 200 mg. daily, adjusted according 
to response. 50 and 100 mg. tablets, 
bottles of 100 and 1000. 


FRU in hypertension 


SQUIBB RAUWOLFIA 


“RAUDIXIN'® IS A SQUIBB TRADEMARK 


available on prescription only 


Quadrinal tablets 


QUADRINAL TABLETS CONTAIN FOUR 


DRUGS, EACH SELECTED FOR ITS 


R Y2 or 1 Quadrinal Tablet every 
3 or 4 hours, not more than 
three tablets a day. 


PARTICULAR EFFECT IN CHRONIC 


ASTHMA AND RELATED ALLERGIC 


Each Quadrinal Tablet contains ephe- 
drine hydrochloride % gr. (24 mg.), 
phenobarbital % gr. (24 mg.), Phyllicin 
(theophylline-calcium salicylate) 2 gr. 
(120 mg.), and potassium iodide 5 gr. 
(0.3 Gm.) 


Quadrinal Tablets are marketed in bottles of 100, 500 and 1000. 


RESPIRATORY CONDITIONS. 


Quadrinal, Phyllicin. Trademarks E. Bilbuber, Ine. 


BILHUBER-KNOLL CORP., 
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Full Therapeutic Action 
with Virtua! Freedom 
from Side Effects 


Providing one-third the. usual dose of each 
of three potent antihistamines, one from 
each major chemical group, Multihist vir- 
tually eliminates such troublesome side 
effects as lethargy, drowsiness, and gastro- 
intestinal upset. Yet it leads to a good 
therapeutic response in hay fever and in 
other seasonal and perennial allergies. 


Each Multihist capsule contains: 


Pyrilamine maleate. .. 
Prophenpyridamine maleate 
Phenyltoloxamine dihydrogen citrate. ...10 mg. 


Multihist exhibits this desirable behavior because each of its ingredients is 
provided in an amount well below that capable of producing side actions in 
most patients. Average dose, one capsule three or four times daily. Available 
also as Multihist Syrup, each teaspoonful (5 cc.) containing one-half the above 
amounts, in a delightfully palatable syrup vehicle. 


SMITH-DORSEY ©« Lincoln, Nebraska A Division of THE WANDER COMPANY 
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serious 
Chloromycetin 


( Chloramphenicol, Parke-Davis ) 


in bacterial infections, CHLOROMYCETIN is frequently effective against strains 
of gram-positive and gram-negative organisms resistant to other antibiotic agents. 
Notable clinical results have been observed in typhoid fever, bacterial pneumonia, ee 


and serious bacterial disorders. 


im viral infections, marked clinical improvement, smooth convalescence, and an 
early return to normal activities may be anticipated following the administration 
of CHLOROMYCETIN. Striking clinical responses have been reported in viral pneu- 


monia, psittacosis, and certain other serious conditions caused by large viruses. 


in rickettsial infections, CHLOROMYCETIN often has a remarkable effect on 
the clinical course of the disease. Fever and toxemia associated with typhus, 
scrub typhus, and Rocky Mountain spotted fever may be dramatically con- 
trolled within 48 hours. 


CHLOROMYCETIN is a potent therapeutic agent and, because certain blood 
dyscrasias have been associated with its administration, it should not be used 
indiscriminately or for minor infections. Furthermore, as with certain other 
drugs, adequate blood studies should be made when the patient requires pro- 
longed or intermittent therapy. 
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Raudixin,confirmed by time and test, 
is the most prescribed of rauwolfia preparations, 


It is the powdered whole root of Rauwolfia A a 
serpentina, containing all the alkaloids. no 
nore: Raudixin tends to augment and stabilize aa 
the effect of more potent hypotensive agents cranes 


—makes smaller dosage possible. 


Raudixin alone and combined with other hypotensive agents. 
10 20 30 40 50 60 70 ‘ 
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IN ATHLETE’S FOOT.....When Steps Must Be Taken 
SOPRONOL?® — the Power of Mildness 


PROPIONATE-CAPRYLATE COMPOUND 


Supplied: 


SOPRONOL Solution, 
bottles of 2 fluidounces 


SOPRONOL Ointment, 

tubes of 1 and 4 ounces , 

SOPRONOL Powder 

shaker cans of 2 and 5 ounces : 
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your hay-fever patients 
will prefer 


(PYRROBUTAMINE COMPOUND, LILLY) 


se to any other 
antihistaminic 


‘Co-Pyronil’ affords 
rapid relief 


—within fifteen to thirty minutes 


complete relief 


prolonged relief 


with fewer side-effects 
+ : , —rarely causes sedation, even on high dosage 


Maximum Duration of Effect in 50 Percent of Guinea Pigs Subjected to a 
Histamine Aerosol (Hours) * 


5 10 15 
4 
PRODUCT A 3.5 

PRODUCT 8 

PRODUCT C 


+ DOSE: 1 or 2 pulvules every eight to twelve hours. 
NEW 
SUSPENSION 
CO-PYRONIL 
‘* Taste-tested and approved by the Junior Taste Panel. 
A; Each teaspoonful of suspension is equivalent to 
'y half the formula contained in one Pulvule ‘Co-Pyronil.’ 
* Proc. Soc. Exper. Biol. & Med., 80:458, 1952. 
ELI LILLY AND COMPANY INDIANAPOLIS. (NDIANA, U.S.A. 
4 


4 
32 
4 
4 
A 
= 
a 
| 
143 
ae 
| 
vt 
4 
4 


The American Journal of Medicine 


Vor. XVII 


JULY, 1954 


No. 1 


Editorial 
Pathogenesis of Hypertension of the Portal 


Circulation 


HE portal circulation differs from the 

systemic venous system in a number of 

particulars, among these: (1) It is with- 
out valves; (2) it is intercalated between two 
capillary systems, draining the capillaries of the 
gastrointestinal tract, gallbladder, pancreas and 
spleen on the one hand, and emptying into the 
sinusoidal network of the liver on the other. 
About 75 per cent of the blood supply of the 
liver is derived from the portal vein and 25 per 
cent from the hepatic artery. Inasmuch as the 
normal pressure in the portal vein is of the order 
of 8 to 13 mm. of mercury systolic and the normal 
pressure in the hepatic artery is practically that 
of the radial artery, averaging 120 mm. mercury 
systolic, equalization of these pressures within 
the liver is essential. I have tried to show that this 
is attained in the following manner:! (1) The 
portal venous capillary network is more exten- 
sive than the hepatic arterial network and con- 
tributes significantly to lowering the peripheral 
resistance. (2) It has been shown that the aver- 
age terminal hepatic arterioles are only 8 
microns in diameter while the average of the 
hepatic sinusoids is 9 microns, so that at the 
point of communication with the sinusoid there 
is an abrupt sudden widening. While at first 
blush this seems a small difference, the differ- 
ence assumes much greater proportions when 
one takes into consideration the enormous 
vascular network. (3) Wakim and Mann? have 
shown that there are anastomotic communica- 
tions between the corresponding ramifications of 
the portal vein and the hepatic artery in their 
interlobular course. These modes of equalization 


' Moscucowitz, E. The pathogenesis of the hepatic 
fibrosis associated with hyperthyroidism. Arch. Int. Med., 
78: 497, 1946. 

2 Wakim, K. G. and Mann, F. C. The intrahepatic 
circulation of blood. Anat, Rec., 82: 233, 1942. 


of pressures are important because in certain 
cardiac disorders accompanied by prolonged 
portal hypertension compensatory mechanisms 
arise, resulting in new communications between 
the portal and hepatic vein branches within the 
liver substance. In this way an intrahepatic 
Eck fistula is formed. One of the final anatomic 
results is hepatic cardiac fibrosis which may be 
interpreted as a venocapillary sclerosis.* Inas- 
much as the splenic vein has no direct anastomo- 
tic communication with the systemic venous cir- 
culation, portal hypertension causes more severe 
morbid changes in the spleen than in any of the 
other organs drained by the portal circulation. 
These changes are comprised under the indiffer- 
ent term, ‘“‘congestive splenomegaly.” 
‘Congestive splenomegaly,” as I have tried to 
show,‘ is the distinctive anatomic touchstone of 
portal hypertension, and in order to elucidate the 
pathogenesis of this lesion it is necessary to give a 
brief description of the finer anatomy of the 
splenic circulation. Fortunately, some of the dis- 
puted questions concerning the finer anatomy of 
the spleen have recently been clarified. The 
splenic artery penetrates the capsule at the 
hilum and passes into the trabeculae with which 
it branches, the branches becoming progressively 
smaller. When the arteries reach a caliber of 
40 to 60 yw, they leave the lymphatic tissue and 
enter the red pulp. Here they branch into 
straight penicillary vessels which have three 
successive parts: (1) the artery of the pulp; 
(2) the Schweigger-Scheidel sheathed portion 
and (3) the terminal capillaries of the pulp. It 


3’ Moscucowitz, E. The morphology and pathogenesis 
of cardiac fibrosis of the liver. Ann. Int. Med., 36: 933, 
1952. 

* Moscucowl7z, E. The pathogenesis of splenomegaly 
in hypertension of the portal circulation; ‘‘congestive 
splenomegaly.’ Medicine, 27: 187, 1948. 
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is in the manner of termination of these pulp 
capillaries into the venous system that contro- 
versy has centered, whether the spleen has an 
open or a closed circulation. The weight of 
evidence at present is overwhelming in favor of 
an open circulation. The venous sinuses, unlike 
the veins, are not lined by flat endothelium but 
by narrow cells parallel to the long axis of the 
vessel. The wall of the sinus represents only flat- 
tened, cytoplasmic reticulum-containing stomas. 
It is through these stomas that free blood cells 
lying within the meshes of the pulp cords flow 
into the veins. The sinuses unite to form the pulp 
veins, which enter into the trabecular veins. 
These in turn unite to form the splenic vein. To 
return to the terminal capillaries of the pulp, it 
has been amply demonstrated that these capil- 
laries end in a funnel-shaped dilatation, the 
ampulla of Thoma, which, like the splenic 
sinuses is also perforated. The funnel enters 
directly into the meshes of the pulp reticulum. 
The interstices of the pulp therefore provide the 
only system of communication between the 
artery and the vein. According to Mackenzie 
and his co-workers,’ the pulp spaces in the 
relaxed spleen measure 6 yw in width but the 
diameter of the dilated spaces is 16 yw. This 
potential dilatation, together with that of the 
sinuses, affords a measure of the distensibility 
of the normal organ, and accords with the 
observation of MacMichael who found thz’ the 
spleen could not be distended to more than three 
times the normal size. 

It is necessary to add that no matter what 
genetic interpretation and nomenclatures have 
been suggested for the cells of the splenic pulp, 
these cells, according to Klemperer,® may dif- 
ferentiate under morbid conditions along four 
different lines: (1) Hematic, as evidenced by 
extramedullary blood formation; (2) phagocytic, 
either of free blood cells or pigment; (3) fibro- 
blastic, with formation of newly formed fibrillar 
reticulum, histiocytes and collagen; (4) endo- 
thelial proliferation, with formation of new sinuses. 
These potentialities are all manifested in ‘‘con- 
gestive splenomegaly.” 

It is only in the last decade, thanks to the 


5 MackenziE, D. W., WuippLe, A. O. and WINTER- 
STEINER, M. P. Studies on the microscopic anatomy and 
physiology of the living transilluminated spleen. Am. J. 
Anat., 68: 397, 1941. 

6 KLEMPERER, P. The Spleen. Chapter in Handbook of 
Hematology, edited by H. Downey. New York, 1938. 
Paul B. Hoeber and Co. 


labors of Whipple and his co-workers, that 
hypertension of the portal circulation has been 
transformed from a concept to a reality, by 
direct measurements of portal pressures in 
normal and abnormal states. 

Broadly speaking, the causes of hypertension 
of the portal circulation may be intrahepatic or 
extrahepatic. The intrahepatic causes of hyper- 
tension of the portal circulation include Laennec 
cirrhosis, biliary cirrhosis, toxic cirrhosis, hemo- 
chromatosis, schistosomiasis and hepar lobatum. 
Even before measurements were taken in the 
splenic vein in the cirrhoses, a hypertension of 
the portal circulation was presumed in these 
conditions because of the frequent association 
of esophageal varices. Furthermore, “‘congestive 
splenomegaly” is practically always present, 
especially in the late phases. Thompson found 
unusually high pressures in _ schistosomiasis 
because the parasites block the finer nodules of 
the portal vein within the liver. 

Extrahepatic causes of hypertension of the 
portal circulation include chronic thrombosis 
of the portal or splenic veins, cavernous trans- 
formation of the portal or splenic veins, stenosis 
of the portal or splenic vein, thrombosis or 
endophlebitis of the hepatic veins, the Cruvelhier- 
Baumgarten syndrome, and chronic congestive 
failure. 

Chronic thrombosis of the portal and splenic veins 
is the commonest extrahepatic cause. The 
spleen as a rule is larger than in cirrhosis be- 
cause the portal hypertension is sustained over a 
more prolonged period. However, thrombosis 
of the portal and splenic veins is by no means 
uncommon in portal cirrhosis. Under such 
circumstances, both the size of the spleen and 
the histologic findings are intensified. ‘The causes 
of the thrombosis are various. In many instances 
no cause can be detected. In others, it may occur 
following rheumatic fever and after infections 
such as appendicitis and pancreatitis. A number 
have been reported following trauma. In The 
Mount Sinai Hospital we have observed quite a 
number of cases following thrombocythemia. 

Cavernous transformation of the portal or splenic 
veins should, strictly speaking, be included in the 
foregoing classification since Klemperer’ has 
brought forward conclusive evidence that it 
represents the terminal phase of the canalization 
of a thrombus combined with the formation of 


7 KLEMPERER, P. Cavernous transformation of the 
portal vein. Arch. Path., 6: 353, 1928. 
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new collateral channels within the lesser omen- 
tum. In The Mount Sinai Hospital we have 
seen eight cases, five of the portal vein and 
three in the splenic. In three the cause was a 
thrombocythemia. 

Stenosis of the portal or splenic vein. Larrabee has 
reported three cases of congestive splenomegaly 
due to adhesions following operation for acute 
appendicitis. Of the four cases occurring in The 
Mount Sinai Hospital, three were the result of 
compression by malignant neoplasms, the fourth 
was due to a ridge, perhaps congenital, at the 
junction of the splenic and superior mesenteric 
veins. Billman and Pohl* have reviewed the 
subject of congenital stenosis of the portal 
vein. 

Thrombosis or endophlebitis of the hepatic veins. 
Two of our cases showed an advanced degree of 
‘congestive’ splenomegaly, confirming a surmise 
that obstruction of the hepatic veins gives rise to 
hypertension of the portal circulation. No 
evidence of an anastomotic circulation was 
found in our cases but Thompson and Turnbull 
reported esophageal varices in two. 

We have had no opportunity to examine a 
spleen from a case of Cruvelhier-Baumgarten disease 
but the circulatory disturbance is such that 
hypertension of the portal circulation must 
ensue. Bengue and Eppinger described mor- 
phologic changes in the spleen comparable to 
those of ‘‘Banti’s disease.” 

The cardiac disorder par excellence which causes 
hypertension of the portal circulation is con- 
strictive pericardium. There are a number of 
indirect indications that persistent hypertension 
of the portal system occurs in constrictive 
pericarditis. (1) In three of our ten cases the 
hepatic veins showed pronounced _phlebo- 
sclerosis, evidence of prolonged elevated venous 
pressure; (2) I found sclerosis of the portal and 
splenic vein in some cases of constrictive 
pericardium; (3) there are fairly marked lesions 
of ‘congestive splenomegaly” in most cases. 

It therefore seemed pertinent to study the 
spleen in certain valvular defects of the heart 
associated with prolonged congestive failure and 
sustained high peripheral venous pressure, such 
as advanced mitral stenosis with relative tri- 
cuspid insufficiency or organic tricuspid insufh- 
ciency or stenosis. We reported fifteen suc: cases 
in which the spleen showed the earlier but 


* BittMAN, F. and Pout, C. Zur Klinik und Patho- 
genese der Pfortaderstenose in Kindesalter. Virchows 
Arch. f. path. Anat., 300: 277, 1937. 
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unmistakable morphologic changes of “‘con- 
gestive’ splenomegaly.* These represented pa- 
tients who gave stories of repeated and prolonged 
attacks of congestive failure with very marked 
and sustained elevation in venous pressure. The 
‘congestive’ splenomegaly was somewhat more 
fibroblastic in those cases with cardiac fibrosis 
of the liver than in those without, but mor- 
phologically they were indistinguishable from 
the changes found in the earlier phases of 
extrahepatic obstruction. Added evidence of 
prolonged hypertension of the portal circulation 
in such cases is the collagenous and elastic 
thickening of the intima of the portal vein 
found upon microscopic examination. Klemp- 
erer® states that “‘in prolonged cases of passive 
congestion the Malpighian bodies may de- 
crease in size. The cytoplasmic reticulum and the 
free white cells may diminish in number. The 
reticulum fibres become slightly prominent and 
the capsule and trabeculae thickened.’ Smith 
and Gault® remark that the ultimate phase of 
chronic passive congestion may be difficult to 
differentiate from “Banti’s disease’? or hepatic 
cirrhosis. 

Other influences modify the picture pro- 
foundly, the most important being the duration 
of the obstruction. This is manifest in the marked 
difference in morphology of the spleen in acute, 
subacute and chronic vascular obstructions. 
Undoubtedly, the height of the venous hyper- 
tension is a factor since, as Thompson has pointed 
out, the greater the density and distortion of the 
fibrosis in portal cirrhosis, the greater the 
splenomegaly. 

I have tried to show in a study of eighty-six 
cases of congestive failure that the finer mor- 
phologic lesions of ‘‘congestive splenomegaly” 
are not the result of congestion but of venous 
hypertension. Congestion and venous hyper- 
tension are obviously not physiologically identi- 
cal. The term “‘congestive splenomegaly” is 
therefore inappropriate. 

It must be appreciated that these morphologic 
changes are not always full-blown but represent 
a biologic range from the earliest stage to the 
most mature lesion. Opportunity to study this 
progressive development arose from observation 
of many spleens in cases of thrombosis of the 
portal vein, from the stage of the fresh red 
thrombus to the full organized form as repre- 
sented by cavernous transformation. This has 


® Smitn, L. W. and Gautt, E. S. Essentials of Pathology. 
New York, 1940. D. Appleton-Century Co. 
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been supplemented by the study of simultaneous 
lesions in a few accessory spleens. In the earliest 
phase the spleen is enlarged to a size represent- 
ing extreme distensibility of the organ, three 
times the normal. The spleen is filled with blood 
and the sinuses are not visible. The splenic cords 
are broken up and the pulp cells are widely 
dispersed. The Malpighian bodies are small due 
to hemorrhagic infiltration in the periphery. 
In the next stage, when the thrombus is grey, the 
sinuses again become visible, are widely dilated 
and the lining endothelium is flattened. The 
splenic cords are narrowed and the pulp spaces 
are distended with erythrocytes. The spleen has 
shrunk somewhat. In the succeeding stage, when 
the thrombus has become partially srganized, 
the splenic cords begin to widen, the pulp cells 
increase and have undergone fibroblastic change 
and well defined sinuses appear which are 
dilated and lined by flat endothelium. The 
Malpighian bodies are small and the hyperemic 
peripheral zone is now minimal. The spleen is 
still larger than normal. When the thrombus has 
become completely fibrous the splenic cords 
are wide and the pulp spaces contain only a few 
erythrocytes. The pulp cells become _pre- 
dominantly fibroblasts, the sinuses show ex- 
tensive hyperplasia and are so prominent that 
the section appears angiomatous. The walls of 
the sinuses are thicker, the trabeculae are in- 
creased in size, and the edges begin to show 
*“Aufsplitterung.”” The Malpighian bodies are 
smaller, due to peripheral encroachment of the 
fibroblastic transformation of the pulp. The 
capsule is thickened. A collateral circulation in 
the form of varicose esophageal veins is fre- 
quently present. When the thrombus has 
attained the stage of cavernous transformation, 
the maturation of the process is almost complete. 
The splenic cords become sclerosed and canalized 
and the pulp spaces contain a minimal number 
of erythrocytes. The pulp cells are now all 
fibroblasts, the sinuses are unusually well de- 
fined and the lining endothelium is unusually 
prominent. Their number is excessive. The 
Malpighian bodies are much smaller and, in 
addition to perifollicular fibrosis, a fibrosis 
around the central vein may appear. The 
trabeculae show a distinct increase and there is 
marked ‘‘Aufsplitterung.” In all such cases a col- 
lateral circulation is now well established. Such 
spleens are large, sometimes attaining 1,200 gm. 
The maximum phase was noted in a case of 
cavernous transformation of the splenic vein. 


The spleen was huge, measuring 24 by 15 by 
6 cm. In this organ the splenic cords were com- 
pletely fibrous and appeared bloodless. In other 
words, in this spleen the open circulation was 
converted to one practically closed. 

In the advanced phases of “‘congestive spleno- 
megaly” areas of extramedullary hematopoiesis 
are fairly common and megakaryocytes are 
frequently found within some of the sinuses. 
These are simultaneous reactions and may be 
viewed as compensatory. 

Banti in his original description’’ held that 
the fibrosis and “fibroadenie’’ were specific 
for the disease which he described. Today, 
Banti’s disease is no longer regarded as an 
entity since it lacks a consistent background clini- 
cally and especially in respect to morbid anato- 
my. Furthermore, the three stages he described, 
the splenomegalic, the cirrhotic and the ascitic, 
are fictitious. In no case of extrahepatic portal 
bed obstruction does the liver become cirrhotic. 
For these reasons the term “‘Banti’s syndrome” 
has supplanted the designation ‘‘Banti’s dis- 
ease,’ and it must be emphasized that even this 
term is only a clinical and not an anatomic 
expression. In most cases, Banti’s syndrome 
reflects hypertension of the portal circulation. 

The frequency of incidence of phlebosclerosis 
of the portal or splenic veins in portal hyperten- 
sion still awaits definitive study. Li'!' reported an 
incidence of 77 per cent. In a current but in- 
complete study we have thus far noted it in 100 
per cent, but the number of cases is still too few. 
Of one fact we have already assured ourselves, 
namely, that only a microscopic study is 
diagnostic; in a number of instances we found a 
distinct intimal collagenous elastic layer in cases 
in which grossly the lining of the vein appeared 
normal. It seems remarkable that the frequency 
of phlebosclerosis of the portal and splenic vein 
and its morphologic similarity to the sclerosis 
that occurs in arteries under the stimulus of 
hypertension was missed as the clue to the possi- 
bility that portal hypertension was the mecha- 
nism whereby “congestive splenomegaly” was 
engendered until MacMichael’s study.'* Banti 
himself described phlebosclerosis of the portal 


10 Banti, G. La splenomegalia con cirrhosi hepatica. Lo 
Sperimentale. Sez. biol. fasc., 5: 6, 1894. 

11 1, P. Adaptation in veins to increased venous pres- 
sure with special reference to the portal system and vena 
cava. J. Path. G Bact., 50: 121, 1940. 

12 MacMicwaeL, J. The pathology of hepatolienal 
fibrosis. J. Path. @ Bact., 39: 481, 1934. 
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veins in his early publication but ascribed it to 
the same hypothetic toxin that caused the 
splenomegaly. Indeed, a number of students of 
‘‘Banti’s disease’? viewed the phlebosclerosis as 
“primary” and of unknown origin. I tried to 
show'® that this type of phlebosclerosis was 
always secondary to prolonged and increased 
venous pressure, no matter which vein was 
involved. I also tried to show that when a 
parenchymatous organ is subjected to prolonged 
vascular hypertension, whether from the supply- 
ing artery or due to interference with venous 
return, the draining capillaries of these vessels 
revealed progressive sclerosis. The organs studied 
were the lungs, liver, pancreas and kidney. The 
term ‘‘arteriocapillary sclerosis’? was suggested 
for the processes in the lung, pancreas and 
kidney, while the term “‘venocapillary sclerosis” 
was suggested for the lesions in the liver. If the 
pulp spaces in the spleen are viewed as the 


18 Moscucowirz, E. The association of capillary 


sclerosis with arteriosclerosis and phlebosclerosis, its 
pathogenesis and clinical significance. Ann. Int. Med., 30: 
1156, 1940. 
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anatomic analogues of the terminal splenic 
capillaries, which physiologically they are, 
“congestive splenomegaly” at least in its later 
phases, represents, both in its evolution and its 
morphology, a venocapillary sclerosis, com- 
parable in every detail to that in the liver. The 
essential difference between the process in the 
spleen and that in other organs is a physiologic 
one. In the spleen, when the morphologic 
change has attained its maximum, the circula- 
tion has been converted from an open to a 
closed one. In such cases the reservoir function 
of the spleen is practically destroyed. Teleo- 
logically, the capillary sclerosis may be viewed 
in the same light as arteriosclerosis, namely, as a 
compensatory adaptation to prolonged hyper- 
tension. The mechanism is precisely comparable 
to that observed in the lung in hypertension of 
the pulmonary circulation. 


MoscHcowItTZ, M.D. 
Dept. of Pathology, 
The Mount Sinai Hospital, 
New York, N.Y. 
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Clinical Studies 


Clinical and Hemodynamic Studies of 


Congenital Pulmonic Stenosis with Intact 


Ventricular Septum’ 


Howarp A. Joos, M.p., PAUL N. Yu, M.p., FRANK W. Lovejoy, Jr., 


Ropert E. Nye, Jr., M.D. and JOHN H. Simpson, M.D., M.R.C.P. 


Rochester, New York 


LTHOUGH congenital pulmonic stenosis is 
best known in association with the 
tetralogy of Fallot, several recent re- 

views have emphasized the frequent occurrence 
of this lesion with intact ventricular septum.'~* 
Pulmonic stenosis with patency of the foramen 
ovale or an interatrial septal defect has been 
differentiated both from the tetralogy of Fallot 
and from isolated pulmonic stenosis.'~* The 
clinical and laboratory findings have been well 
established and differential diagnosis ade- 
quately explored. It is the purpose of the present 
study to report a series of twenty-six proved 
cases of pulmonic stenosis with intact ventricular 
septum, emphasizing certain clinical features, 
with studies of exercise tolerance and data 
obtained by cardiac catheterization. Nine of 
these had a definite and two others a possible 
right to left shunt through a presumed inter- 
atrial septal defect or patent foramen ovale. 


MATERIAL AND METHOD 


During the past four years twenty-six cases of 
proved pulmonic stenosis with intact ventricular 
septum have been studied in this laboratory. 
These patients ranged in age from five to fifty- 
two years, with an average of fourteen years. 
There were fourteen men and twelve women in 
the group. In twenty-three cases the diagnosis of 
pulmonic stenosis was established by cardiac 
catheterization, in two cases at autopsy and in 
one patient by angiocardiography. Angio- 
cardiography demonstrated pulmonic stenosis in 


two patients in whom the diagnosis was also 
established by cardiac catheterization. 

Exercise tolerance tests were performed on a 
treadmill ergometer according to a method 
previously described.'":'! Fluoroscopic examina- 
tions, in general, were made on a horizontal 
table. Electrocardiograms included three stand- 
ard limb leads, three augmented unipolar limb 
leads and six unipolar precordial leads (V,—V¢) 
Electrocardiograms made during exercise re- 
corded a modified lead CB.!! 

Cardiac catheterization was carried out ac- 
cording to a modification of the method of 
Cournand and Ranges,'* using a single lumen 
catheter. When feasible, the catheter was wedged 
into a distal radicle of one of the pulmonary 
arteries in order to occlude its lumen. The 
pulmonary ‘‘capillary”’ pressure was recorded 
by the method of Hellems, Haynes and Dex- 
ter,'*:'* satisfying the criteria of Fowler and 
associates,'° and the catheter was then with- 
drawn to the pulmonary artery. After insertion 
of a No. 19 needle inte a brachial or femoral 
artery, cardiac output was determined according 
to the direct Fick principle. Oxygen consump- 
tion was measured by a method similar to that 
described previously.'° Mixed venous and 
arterial blood samples were obtained simul- 
taneously as the oxygen consumption was 
measured. Pressure in the pulmonary artery was 
recorded and the catheter was slowly withdrawn 
to the right ventricle while the pressure was 
recorded continuously. Finally, the catheter was 
withdrawn to the right atrium and superior 


* From the Departments of Medicine and Pediatrics of the University of Rochester School of Medicine and 
Dentistry and the Strong Memorial and Rochester Municipal Hospitals, Rochester, New York. This study was aided by 
a grant from the National Heart Institute, National Institutes of Health, United States Public Health Service and by the 
Hochstetter Fund. 
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vena cava. In appropriate cases attempts were 
made to maneuver the tip of the catheter through 
any suspected septal defect. Blood samples and 
pressure records were obtained from each site. 

Pressures were recorded by means of a 
Statham strain gauge connected to a carrier 
wave amplifier in a multichannel direct writing 
oscillograph (Sanborn Poly-Viso four-channel 
recorder) The electrocardiogram and pneumo- 
gram were recorded simultaneously. Pressure 
records were calibrated with a mercury manom- 
eter. Systolic and diastolic pressures were 
measured for at least three respiratory cycles 
and the average values calculated. Mean pres- 
sures were measured by planimetric integration 
of the pressure tracings during at least two 
respiratory cycles. The arbitrary zero point of all 
pressures was 6.5 cm. posterior to the angle of 
Louis or, in the case of children, in the mid- 
axillary line with the patient in a recumbent 
position. 

Total pulmonary resistance and pulmonary 
arteriolar resistance were calculated according 
to the formulas of Gorlin and _ associates.'® 
Pulmonary artery flow, systemic flow, right to 
left shunt, effective pulmonary flow and per 
cent of mixed venous blood reaching the lungs 
were calculated by the formulas of Bing and co- 
workers.!? Pulmonary valve area and the area of 
auricular septal defect were determined by the 
methods of Gorlin and Gorlin.'* Resistance 
across the pulmonic valve was calculated by the 
formula suggested by Dow and associates.‘ Left 
ventricular work was calculated by the formula 
of Gorlin et al.'® The corresponding formula for 
right ventricular work was modified as follows 
in order to include work against resistance 
offered by the obstruction to right ventricular 
outflow: 


(PAF X 1.055) (RV.n — RA,,) X 13.6 
1000 

where Wr = work of the right ventricle in 

kg.M/minute/M? 

pulmonary artery flow in L./ 

minute/M? 

= right ventricular mean _ systolic 
ejection pressure in mm. Hg 

RA,, = right auricle mean pressure in mm. 
Hg 

1.055 = specific gravity of blood 

13.6 = specific gravity of mercury 
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RESULTS 


Table 1 summarizes the clinical and laboratory 
observations in all twenty-six patients. 

Clinical. Fifteen of the twenty-six patients 
were without symptoms referable to the cardiac 
lesion. Nine patients experienced questionable 
limitation of physical activity, one of whom 
described definite dyspnea as an isolated symp- 
tom. Two were significantly disabled, one of 
whom exhibited congestive heart failure and 
both of whom had a right to left shunt. The 
second heart sound in the pulmonic area was 
normal in ten instances, diminished or absent 
in eleven cases and of unknown intensity in 
fifteen cases. A systolic murmur was heard 
in all cases and was maximal to the left of the 
sternum in the second and third interspaces 
in twenty-two cases. In two instances the mur- 
mur was maximal in the third and fourth inter- 
spaces, in one case in the fourth and fifth 
interspaces, in one case at the apex. With one 
exception, pulmonic stenosis associated with a 
systolic murmur maximal below the pulmonic 
area was suspected to be either infundibular or 
combined infundibular and valvular as shown 
by pressure patterns during cardiac catheteriza- 
tion. The intensity of the murmur was not 
related to right ventricular hypertension or to 
the gradient of systolic pressure across the 
pulmonic valve. Fifteen patients had a palpable 
thrill associated with the murmur. Cyanosis was 
pronounced in two patients, who also showed 
clubbed extremities and one of whom had 
polycythemia. 

Horizontal fluoroscopy revealed enlargement 
of the pulmonary artery segment in twenty cases. 
The conus segment appeared normal in five pa- 
tients only one of whom had a significant right 
to left shunt, and was concave in one. The right 
ventricle appeared enlarged in fifteen cases and 
was normal in eleven. Right ventricular en- 
largement was not closely related to the degree 
of right ventricular hypertension. The left 
ventricle was normal in fourteen cases and ap- 
peared somewhat enlarged in twelve. Atrial 
enlargement was noted in four cases in one of 
whom right to left shunt was definitely absent. 
Hilar pulsations were absent in twenty-two cases, 
equivocal in two instances and present in two 
with coincident patency of the ductus arteriosus. 
Pulmonary vascular markings were normal or 
diminished in twenty-four cases and somewhat 
exaggerated in the two with patent ductus. 
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Resting electrocardiograms twenty-five 
patients showed right axis deviation in fifteen 
cases, no axis shift in nine and left axis deviation 
in one. The unipolar precordial leads of sixteen 
patients showed right ventricular hypertrophy, 
three showed left ventricular hypertrophy and 


which was right to left shunt clearly absent. 
Occasional premature atrial contractions were 
recorded in one patient. 

Exercise Tolerance. ‘The exercise tolerance of 
ten patients was studied on the treadmill 
ergometer. The physical fitness index! of five 


TABLE I 
SUMMARY OF CLINICAL AND LABORATORY DATA IN TWENTY-SIX CASES OF CONGENITAL PULMONIC STENOSIS 
WITH INTACT VENTRICULAR SEPTUM 


| 


Clinical 


Site of Stenosis 


X-ra | : 
y | cardiogram | 


| Normal Second Pulmonic Sound (P?) 


| Questionable Limitation of Activity — 
| Diminished or Absent P2 


| Pulmonic Systolic Murmur 


| Subpulmonic Systolic Murmur 


| 


{| Valvular with Possible Combined Infundibular 


| Combined Valvular and Infundibular 


Absent Pulmonary Artery Segment 
| Enlarged Right Ventricle 


| Enlarged Pulmonary Artery Segment 
| Enlarged Left Ventricle 


~Normal Pulmonary Artery Segment 
| Right Ventricular Hypertrophy 
| Left Ventricular Hypertrophy 


Probably Infundibular 


| 
Isolated pulmonic stenosis (13 cases)... 11,2,0 00/9 | 
Pulmonary stenosis, probably isolated | | | | | | 
Pulmonary stenosis, with atrial septal | | | | | | | 
Pulmonary stenosis, with possible atrial | | | | | | 
septal defect or patent foramen ovale | |_| | | 
0 0 0 11 


* Questionable cyanosis. 


one suggested combined ventricular hyper- 
trophy. The pattern of left ventricular hyper- 
trophy is unexplained, occurring in cases of 
proved pulmonic stenosis without clinical or 
hemodynamic findings suggesting circulatory 
disease on the systemic side. Fluoroscopic 
examination showed definite or suspected left 
ventricular enlargement in the four cases with 
patterns of left ventricular hypertrophy. One 
patient had a right bundle branch block and sus- 
pected Wolff-Parkinson-White syndrome. Three 
cases had broad and tall P waves indicating 
atrial hypertrophy, only one of which had a 
definite right to left shunt. First degree A-V 
block occurred in three cases, in only one of 


of these was within normal range. Five patients 
had a physical fitness index of less than 13.3, the 
lower limit of normal. All five patients with a 
subnormal physical fitness index were able to 
walk for the prescribed ten-minute period. One 
complained of slight fatigue, two noted slight 
tiring of the legs, two had no symptoms and 
none noted subjective dyspnea. Four hyper- 
ventilated during exercise, the ventilatory rate 
being more than 12 L./minute/M?, STPD. All 
five exhibited tachycardia during exercise and 
the first three minutes of recovery. Hyperventila- 
tion during exercise accompanied a low respira- 
tory efficiency in two cases. One case (R. L.) of 
isolated pulmonic stenosis showed a paradoxic 
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respiratory response during late exercise (i.e., 
oxygen consumption per liter of ventilation was 
lower than the resting value) and a physical 
fitness index of 8.6. Paradoxic respiratory effi- 
ciency during exercise was exhibited by another 
patient (G. D.) with a large interatrial septal 
defect, pronounced cyanosis and polycythemia. 

Eight of eleven cases with exercise electro- 
cardiograms showed shortening of the Q-T inter- 
val corrected for heart rate (Q-T.) during and 
immediately following exercise, the response 
typical of congenital heart disease.'! The Q-T. 
interval responded normally in three patients. 

Hemodynamic Studies. Table 1 summarizes 
pertinent hemodynamic data in twenty-four 
cases. Pulmonary “‘capillary’’ pressure was 
measured in twelve cases and was normal in all 
but one. In this case the patient was crying as 
the record was made and the mean pulmonary 
‘capillary’ pressure measured 21 mm. Hg. 

Pulmonary artery systolic pressure was meas- 
ured in eighteen cases and ranged from 14 to 
33 mm. Hg. The mean pulmonary artery pres- 
sure of twenty-one cases ranged from 5 to 23 
mm. Hg with an average of 14.7 mm. Hg. Mean 
pulmonary artery pressures was less than 10 mm. 
Hg in only two cases and exceeded 20 mm. Hg in 
two instances. Thus, despite pulmonic stenosis, 
mean pulmonary artery pressure was usually 
maintained at normal levels. Normal pulmonary 
“capillary” and pulmonary artery pressure 
have been reported by other authors.!:*:7 

Right ventricular systolic pressure varied from 
31 to 134 mm. Hg. Thirteen of fifteen patients 
with electrocardiographic evidence of right 
ventricular hypertrophy whose right ventricular 
pressure was measured had a right ventricular 
systolic pressure of 50 mm. Hg or more. (Table 
i.) In eleven cases with right ventricular 
hypertrophy nine had right ventricular systolic 
pressure greater than pulmonary artery systolic 
pressure by more than 35 mm. Hg Among 
seven cases without electrocardiographic evi- 
dence of right ventricular hypertrophy, the 
right ventricular systolic pressure exceeded 
50 mm. Hg in only one case (Table 1) and the 
difference between right ventricular systolic 
and pulmonary artery systolic pressure in six 
cases did not exceed 30 mm. Hg. The three 
patients of Dow and _ associates‘ without 
right ventricular hypertrophy showed similar 
relationships. 

Pulmonary artery flow varied from 2.6 to 
8.8 L./minute in fourteen cases with an average 


of 5.4 L./minute. Pulmonary artery flow was not 
statistically related to right ventricular hyper- 
tension, right ventricular hypertrophy or exer- 
cise tolerance. Systemic flow, ranging from 2.3 
to 10.4 with an average of 5.9 L./minute, 
exceeded pulmonary artery flow in cases with 


TABLE II 
RELATIONSHIPS OF RIGHT VENTRICULAR AND PULMONARY 
ARTERY PRESSURE TO ELECTROCARDIOGRAPHIC 
EVIDENCE OF RIGHT VENTRICULAR HYPERTROPHY * 


PA; Pam | R Vs | 


A Systolic 
Cases with Right Ventricular Hypertrophy 


| | 


26 14 134 108 
33 23 102 69 

5 106 

16 44 
11 95 
32 = 50 18 
30 17 94 64 
32 17 73 41 
14 a 88 74 
14 14 114 100 
25 | 9 86 61 
19 15 35 16 
20 16 57 37 
26 15 62 36 


Cases without Right Ventricular Hypertrophy (including those 
with left ventricular hypertrophy) 


20t 17 32 11 
19 13 44 25 
26t 17 42 16 
16 72 
20 16 47 a 
17 11 28 11 
20 15 31 11 


* PAs, pulmonary artery systolic pressure, mm. Hg; 
RV,, right ventricle systolic pressure, mm. Hg; PAn, pul- 
monary artery, mean pressure, mm. Hg; A systolic, 
difference between right ventricular and pulmonary 
artery systolic pressure, mm. Hg. 

t Case with suspected ventricular hypertrophy. 

t Case with left ventricular hypertrophy. 


right to left shunt, demonstrated or suspected 
in eleven cases and varying from 0.8 to 4.8 
L./minute in the six cases in whom the size of the 
shunt could be calculated. In two cases the 
calculated shunt was too small to be definitely 
significant. 

Among nine cases with right to left shunt, 
excluding the two doubtful cases, the percentage 
of total mixed venous blood reaching the lungs 
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varied from 47 to 85. Neither the volume of 
right to left shunt nor the per cent of mixed 
venous blood reaching the lungs correlated 
with right ventricular systolic pressure or with 
the gradient between right ventricular systolic 
and pulmonary artery systolic pressure. 

Total pulmonary resistance varied from 84 to 
379 (average 218) dynes-sec.-cm.~*® in fourteen 
patients, exceeding the maximum normal value 
of 250 dynes-sec.-cm.~* in four instances. In 
ten of these patients pulmonary arteriolar 
resistance varied from 24 to 285 dynes.-sec.- 
cm.~° exceeding 100 in three. A larger series 
will be required before variations in pulmonary 
resistance can be evaluated. Dow and co- 
workers‘ found normal pulmonary vascular 
resistance in all seven of their cases. 

The area of the pulmonic valve was calculated 
in six cases. * The valve areas are in gross inverse 
relation to the magnitude of right ventricular 
hypertension. The three largest areas were not 
accompanied by electrocardiographic evidence 
of right ventricular hypertrophy. The inverse 
relation of pulmonic valve area and resistance 
across the stenotic valve is obvious in Table tv. 

An interatrial septal defect was postulated in 
nine cases as the site of right to left shunt. In one 
of these a subsequent sample of arterial blood 
was 97 per cent saturated with oxygen, sug- 
gesting intermittent patency of the foramen 
ovale. The area of the interatrial septal defect 
was 0.6 and 3.0 cm.’ in the two cases from whom 
sufficient data were obtained to permit the 
calculation. 

Table tv summarizes the relationships of 
pulmonic valve area, pulmonic valve resistance 
and right ventricular work. The left ventricular 
work per minute was 5.0 and 6.0 kg.M/M?* 
(normal 3.7 to 6.9 kg.M/M_°) in two of the cases 
showing left ventricular hypertrophy. One pa- 
tient with right ventricular hypertrophy and a 
right ventricular systolic pressure of 134 mm. Hg 
had a value for left ventricular work per minute 
of 2.8 kg.M/M*. The patient whose right 
ventricular work per minute was 6.1 kg.M/M? 
had a value for left ventricular work per minute 
of 7.5 kg.M/M?*. His electrocardiogram showed 
only right ventricular hypertrophy. 

The oxygen saturation of arterial blood varied 
with the pressure and degree of right to left 


*In six additional cases with otherwise adequate 
hemodynamic data the measurement of right ventricular 
mean systolic ejection pressure was prevented by inade- 
quate definition of the pulmonary artery pressure cycle. 
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shunt. The lowest value in nineteen cases was 77 
per cent. Eight cases had values less than 92 per 
cent. 

Valvular pulmonic stenosis was proved at 
postmortem examination in two cases. Pressure 
patterns recorded during withdrawal of the 


TABLE IV 
RELATIONSHIP OF PULMONARY VALVE AREA TO RESISTANCE 
ACROSS THE STENOTIC VALVE AND TO RIGHT 
VENTRICULAR WORK 


| 
Cross Sectional | Resistance Across 
: Right Ventricular 
Area of Flow, Stenotic Pul- : 
Work per Minute 
Pulmonic Valve monic Valve (kg.M /M2) 
(cm.?) \(dynes-sec.-cm.~°) 
2.0 | 85 0.8 
200 
93 24 
1.0 267 ‘| 1.9 
025 982 6.1 
0.4 688 


| 
| 


cardiac catheter from pulmonary artery to 
right ventricle yielded a pattern suggesting 
valvular stenosis in eleven additional cases, in 
four of which a zone of intermediate pressure 
suggesting infundibular involvement co-existed. 
Valvular stenosis was considered probable in 
four others. In two cases showing the pressure 
pattern associated with valvular stenosis co- 
existing infundibular stenosis could be neither 
established nor excluded. The type of pulmonic 
stenosis was not demonstrated in four cases. 
(Table 1.) The apparent site of stenosis was not 
related to the presence of right to left shunt. 
Poststenotic dilatation of the pulmonary artery 
was demonstrated by roentgenologic examina- 
tion in twenty cases. Six cases had no evidence 
of poststenotic dilatation of the pulmonary 
artery. In this series the type of pulmonic 
stenosis suggested by the pressure patterns 
encountered was not clearly related to the 
occurrence of poststenotic dilatation. 


COMMENTS 


Engle and Taussig have written a lucid ac- 
count of the pathologic physiology of pulmonic 
stenosis with intact interventricular septum.? 
Obstruction to right ventricular outflow leads 
to hypertrophy of the right ventricle and to 
increasing right ventricular pressure. If the 
ventricle decompensates, it empties incompletely 
and the end-diastolic pressure and, in turn, the 
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right atrial pressure rise. When the latter exceeds 
the left atrial pressure, right to left shunting of 
blood may occur through an incompletely 
sealed foramen ovale or through an interatrial 
septal defect. Cyanosis of increasing severity 
may result, ultimately causing compensatory 
polycythemia. Johnson and Johnson* emphasize 
that the right atrium dilates with increasing 
pressure and may spread open an unsealed 
foramen ovale. These authors believe that 
patency of the foramen ovale in these cases may 
not represent a true congenital malformation 
inasmuch as the foramen ovale is probe-patent in 
25 per cent of adult hearts examined at autopsy. 
Engle and Taussig® point out that an affected 
infant with a relatively adequate pulmonic 
orifice may outgrow the opening as his size and 
activity increase, emphasizing the hazard of the 
lesion during the period of most rapid growth. 

The cases in the present series are mostly mild 
by clinical observation as well as physiologic 
investigation. Excepting the severest cases, 
symptoms were few and caused little disability. 
Two patients without symptoms had a right 
ventricular systolic pressure exceeding 100 mm. 
Hg. In two others symptoms were equivocal. 
The paucity of symptoms in the present series 
may reflect the mild nature of most of the cases. 
However, the importance of investigating mild 
cases is indicated by the frequent findings of right 
ventricular hypertension and right ventricular 
hypertrophy in this group. Other authors have 
commented on the inconspicuous nature of the 
symptoms often noted®’ and on the failure of 
frequency of symptoms to correlate with the 
degree of right ventricular hypertension. 

In general, the intensity of the systolic murmur 
was not closely related to the degree of pulmonic 
stenosis. This agrees with the findings of Johnson 
and Johnson* although Dow and co-workers‘ 
and Currens and associates”’ believed that the 
intensity of the murmur correlated with the 
degree of stenosis. Our findings suggest that a 
murmur heard maximally in the second left 
interspace is more likely to be associated with a 
valvular type of stenosis. However, Guinsbourg”! 
was unable to differentiate the type of stenosis by 
the location of the murmur. 

Our roentgenologic studies confirm the classic 
findings reviewed by Dow et al.,4 namely, promi- 
nent right ventricle and atrium, prominent 
pulmonary artery and normal or decreased 
vascular markings. Apparent left ventricular 
enlargement in twelve cases may be related to 


the recumbent position of the patients during 
examination and, in certain cases, to posterior 
displacement by an enlarged right ventricle. 
Thus confirmatory electrocardiographic evi- 
dence of left ventricular hypertrophy was ob- 
tained in only three instances and combined 
ventricular hypertrophy occurred in a fourth. 
These findings have not been previously reported 
and are unexplained in the present patients. 

The characteristic electrocardiographic find- 
ings of right axis deviation and right ventricular 
hypertrophy occurred in the majority of our 
cases. Persistent incomplete right bundle branch 
block was encountered in only one case, in whom 
a short P-R interval (0.08 sec.) aroused suspicion 
of Wolff-Parkinson-White syndrome. Dow and 
co-workers,* on the other hand, detected bundle 
branch block in five of eight cases. Broad, tall P 
waves suggesting atrial hypertrophy in three of 
our cases have been described by several au- 
thors.!:*::®.5 First degree A-V block in five of our 
cases is mentioned by other workers!:* as an 
associated finding. 

The exercise tolerance of the ten patients 
studied was unrelated to the degree of pulmonic 
stenosis. Physical fitness index did not correlate 
with right ventricular hypertension or with the 
gradient from right ventricular systolic to 
pulmonary artery systolic pressure. The sub- 
normal physical fitness index of five patients 
was caused by hyperventilation during exercise 
and by a rapid heart rate during the first three 
minutes of the recovery period. All five suffered 
disproportionate tachycardia during exercise 
and two showed only a small increase in respira- 
tory efficiency. These responses suggest that 
cardiac output during exercise was increased 
largely by increasing the heart rate and that 
ability to increase the stroke volume may be 
limited by the narrowed pulmonic orifice. 
However, Dow and co-workers‘ found an ade- 
quate increase in cardiac output during mild or 
moderate exercise associated with a sharp rise in 
right ventricular systolic pressure. Our patients 
exercised more severely and may have exceeded 
their ability to increase stroke volume propor- 
tionately at higher levels of cardiac output, 
although measurements of cardiac output during 
more strenuous exercise will be required for 
confirmation. Only two of our patients, one of 
whom had a large right to left shunt, had a 
paradoxic response to exercise with a fall in 
oxygen consumption per liter of ventilation. 
This may indicate that most of the patients were 
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able to increase pulmonary blood flow during 
exercise. 

Significant physical disability was most fre- 
quent in the group of patients with right to left 
shunt. Poststenotic dilatation of the pulmonary 
artery and atrial enlargement occurred more 
uniformly among patients with right to left 
shunt. In other aspects isolated pulmonic stenosis 
was similar to these cases. 

Almost uniformly, patients showing electro- 
cardiographic evidence of right ventricular 
hypertrophy had a right ventricular systolic 
pressure of 50 mm. Hg or more, with the latter 
usually exceeding the pulmonary artery systolic 
pressure by more than 30 mm. Hg. The cases of 
Dow and co-workers* show the same relation- 
ships if two patients (T. M. and W. P.) with 
right bundle branch block and low right ventric- 
ular systolic pressure are excluded. 

Cardiac index did not correlate with right 
ventricular hypertension or with right ventricu- 
lar hypertrophy. This suggests that the relatively 
mild degree of pulmonic stenosis in most of the 
present patients did not interfere measurably 
with cardiac output at rest and is consistent with 
the results of the exercise studies discussed 
previously. 

The calculated area of the pulmonic valve 
falls within the range of pulmonic stenosis as 
indicated by the measurements of Gorlin and 
Gorlin.'* The inverse relation of pulmonic valve 
area to right ventricular hypertension indicates 
that the latter may provide a gross estimate of 
the degree of pulmonic stenosis. The calculation 
of resistance across the stenotic orifice provides 
a more accurate measure of the burden against 
which the right ventricle must work. By adapt- 
ing the formula for right ventricular work!® to 
include this factor the added load upon the right 
ventricle can be readily appreciated. 

It has become clear that congenital pulmonic 
stenosis may often present a mild clinical pic- 
ture, particularly in childhood. Physiologic 
studies, however, have established that signif- 
cant cardiac stress is demonstrable even in pa- 
tients with little or no physical disability. In 
addition, many mild cases advance in severity 
with increasing age. The life expectancy of any 
patient with congenital pulmonic stenosis seems 
almost certain to be influenced, even in many 
mild cases. Pulmonary valvulotomy has been 
established as a highly beneficial corrective 
procedure with a low operative mortality. 
Therefore the indications for operative inter- 
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vention in the optimum period of life may 
profitably be reconsidered. Further physiologic 
investigation, particularly studies of the cir- 
culatory dynamics, should be directed not only 
toward establishing a diagnosis but also toward 
clarifying operative indications at all ages, 
assessing more quantitatively the postoperative 
improvement and evaluating the risk and merit 
of alternative treatment programs. 


SUMMARY AND CONCLUSIONS 


Twenty-six cases of congenital pulmonic 
stenosis with intact ventricular septum are 
reported. 

1. Symptoms were generally infrequent, in- 
conspicuous and without relation to the magni- 
tude of right ventricular hypertension. 

2. The intensity of the systolic murmur was 
not grossly related to the severity of pulmonic 
stenosis. The valvular type was characteristically 
associated with a murmur in the second left 
interspace; murmurs heard best in other loca- 
tions usually indicated involvement of the in- 
fundibulum of the right ventricle. 

3. Exercise tolerance as reflected in the 
physical fitness index was unrelated to the sever- 
ity of pulmonic stenosis. 

4. Hyperventilation without dyspnea but with 
marked tachycardia during standard exercise 
suggested that breathing reserve is reduced but 
adequate for this stress and that cardiac output 
under stress is augmented by increasing heart 
rate with limited stroke volume. The infrequency 
of paradoxic responses suggests that pulmonary 
blood flow is increased during exercise, although 
in certain cases the increment may be limited by 
restriction of right ventricular outflow. 

5. Pulmonic stenosis did not measurably 
interfere with cardiac output at rest. 

6. In six cases cross-sectional area of flow of 
the pulmonic valve varied inversely with 
resistance which was reflected, in turn, by 
increased values for right ventricular work. 

7. Right ventricular systolic hypertension and 
the gradient between right ventricular systolic 
and pulmonary artery systolic pressure were 
grossly related to the occurrence of right ventric- 
ular hypertrophy by electrocardiogram. How- 
ever, the degree of right ventricular hypertension 
was not related to the volume of right to left 
shunt. 

8. The mean pulmonary artery pressure is 
usually normal in resting patients. 
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9. The physiologic handicap and resulting 
reduction in cardiac reserve suggest the possible 


advantage of surgical correction, even of mild 
cases. 
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Relationship of the Physiologic Third Heart 
Sound to the Jugular-venous Pulse’ 


E. E. EppLeMAN, JR., M.D.,f KATHRYN WILLIs, M.D., PHETT P. WALKER, M.D.,T 
LyNN CHRISTIANSON, M.D. and J. RusH M.D. 


Birmingham, Alabama 


URING a study of cardiovascular events in 
normal medical students the physiologic 
third heart sound was found to occur at 

the peak of the ““V” wave in the jugular-venous 
pulse, rather than on the descending limb as was 
expected. The present communication presents 
these findings. 
METHODS 

Heart sounds, carotid pulses, jugular-venous 
pulses, electrocardiograms, as well as a careful 
history and physical examination, were obtained 
in sixty young adult medical students. No cardiac 
abnormality was noted in any of the subjects. A 
Cambridge 4-channel, direct writing recorder 
was principally used in the study. However, most 
of the subjects with the third heart sound were 
restudied at a later date, recording the heart 
sounds and jugular-venous pulses on a Sanborn 
twin-beam photographic oscillograph. Jugular 
pulses were obtained high in the neck and over 
the jugular bulb with the use of a glycerine 
capsule as well as with the suction-cup-type end 
piece. Care was used to obtain as “pure” a 
jugular pulse as possible. ‘he importance of this 
will be presented subsequently. The time of the 
occurrence of the third heart sound, in relation- 
ship to the jugular-venous pulse, was identical 
with all types of recording technic used. 


RESULTS 


A third heart sound was recorded in eleven of 
sixty subjects. This was a very low-pitched sound 
following the second heart sound. It was best 
heard directly over the apex in the recumbent 
position. Figure 1 is a simultaneous record of 
phonocardiograms and jugular-venous pulses in 
three different individuals illustrating the time 
relationships of the third sound to the venous 
pulse. It can be noted that the onset of the third 
sound occurs with the peak of the ““V” wave in 
the jugular pulse. However, since the sound had a 


duration of approximately 0.04 seconds, the 
terminal portion of the vibration did occur on the 
early position of the descending limb of the 


+ 
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Fic. 1. Phonocardiograms from three normal subjects 
showing the time relationship of the physiologic third 
heart sound to the jugular-venous pulse. Note that the 
third heart sound occurs at the peak of the ““V” wave, 
suggesting that it is produced at the time of the opening 
of the atrioventricular valves and is a “physiologic 


opening snap.” 
“V.? The frequency of the sound was found to 


be approximately thirty vibrations per second, 
or just within the audible range. 


COMMENTS 


Since the work of Orias and Braun-Menendez, ! 
and Osborn and Fath? the physiologic third 


* From the Department of Medicine, Medical College of Alabama, Birmingham, Ala. This investigation was sup- 
ported by a research grant H959 (C) from the National Heart Institute, of the National Institutes of Health, Public 


Health Service. 


+ Public Health Service Research Fellow of the National Health Institute. 
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Fic. 2. A simultaneous record of the carotid pulse and jugular-venous pulse to 
illustrate the difference in time between the peaks of the dicrotic wave and the 


true “V” wave. 


heart sound has been considered to occur during 
the period of maximal ventricular filling, which 
would correspond to the foot of the descending 
limb of the ““V”’ wave of the jugular pulse. The 
present finding that the sound occurs at the peak 
of the ““V” wave would suggest that it is pro- 
duced by the opening of the atrioventricular 
valves; in other words, it is a ‘‘physiologic open- 
ing snap.” This was postulated by Thayer 
many years ago as the mechanism for the 
physiologic third heart sound.*4 

It is impossible to explain the apparent differ- 
ences in timing of the occurrence of this sound, 
as reported in the literature, which contains few 
records of the third sound timed with jugular 
pulses. However, one suggestion may be offered. 
Technically, a “‘pure’’ jugular-venous pulse is 
difficult to obtain and most frequently elements 
of both carotid and venous pulses are registered. 
The outward movement following the carotid 
incisura or the aortic dicrotic wave may be con- 
fused with the jugular ““V.” If the peak of this 
wave is taken as the jugular “‘V”’ peak, the third 
sound will then fall on the descending limb 
and the period of isometric relaxation will have 
a duration of 0.06 to 0.08 seconds, or below the 
values generally accepted.® Some tracings pre- 
sented by Orias and Braun-Menendez had short 
periods for isometric relaxation.! Figure 2 is a 
simultaneous record obtained of a carotid and 
jugular pulse in one individual to show the 
difference in time of occurrence between the 
peak of the aortic dicrotic wave and the true 
peak of the “‘V” wave. 

One criticism can be made of the present work, 


to which we have no definite answer. We have 
been unable to determine the lag in time be- 
tween the events taking place within the heart 
and those recorded in the jugular-venous pulse. 
In several subjects in whom auricular pressure 
curves were obtained during cardiac catheteriza- 
tion, no appreciable difference in time between 
the fall of the auricular pressure and the peak of 
the ‘*V”’ wave was noted. It seems unlikely, how- 
ever, that the time difference between the heart 
and the jugular events would be sufficient to 
place the third sound on the foot of the descend- 
ing limb of the “V” wave, using the present 
recording technic. 


CONCLUSION 


The physiologic third heart sound was found 
in eleven of sixty young, normal subjects. The 
phonocardiographically recorded sound occurred 
at the peak of the ““V” wave in the jugular-ven- 
ous pulse, suggesting that the physiologic third 
heart sound is the result of the opening of the 
atrioventricular valves and is in reality a “‘physi- 
ologic opening snap.” 
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Clinical Studies with the Citrovorum Factor 


in Megaloblastic Anemia’ 


R. JANET Watson, M.D., HERBERT C. LICHTMAN, M.D., JACQUELINE MESSITE, M.D., 
Rose RutH EL.ison, M.D., HAROLD CONRAD, M.D. and VicTOR GINSBERG, M.D. 


Brooklyn, New York 


N 1948 a new substance! was discovered in 
liver extract and in yeast which was essential 
for the growth of Leuconostoc citrovorum 

8081. The active principle was referred to as the 
citrovorum factor (CF). It was characterized as 
being distinct from vitamin B12 and pteroyl- 
glutamic acid (PGA) by its microbiologic and 
chemical properties.*~* CF has the chemical 
structure of 5-formyl, 5,6,7,8-tetrahydropteroyl- 
glutamic acid. Its similarity to the structure of 
tolic acid (PGA) immediately suggested a close 
metabolic relationship between these  sub- 
stances® which has since been demonstrated. 
It was shown that the production of CF by liver 
slices of the rat was markedly increased in the 
presence of PGA or ascorbic acid and especially 
in the presence of both. The urinary excretion of 
CF was stated to be increased by the administra- 
tion of PGA and to be further augmented by the 
simultaneous administration of ascorbic acid.’ 
It was shown that CF competitively reversed the 
lethal effects of aminopterin in mice when 
injected simultaneously with this folic acid 
antagonist.» These and other experimental 
studies supported the concept that CF is a 
biologically active derivative of PGA and is, 
perhaps, the compound to which PGA must 
first be changed zn vivo in order to exert its effect 
on metabolic processes. 

It is chiefly in that group of diseases associated 
with a megaloblastic type of erythropoiesis that 
PGA and CF have demonstrated their clinical 
importance.*~'* Because both PGA and CF may 
induce hematologic remission in addisonian 
pernicious anemia, an anemia considered to 
be due to a deficiency of vitamin B12, one nat- 
urally seeks an understanding of the inter- 
relationships between vitamin B12, PGA and CF. 


This has not yet been clarified. It would ap- 
pear however, that the vitamin B12 compounds 
(the cobalamins) and the “PGA-CF activity” 
substances (the pterolyglutamates) participate 
in nucleoprotein synthesis and are therefore 
critically concerned with metabolic processes 
which, if disturbed, can alter the integrity of all 
tissues of the body. 

Clinical studies concerning the hemopoietic 
effects of these compounds have been retarded 
by the paucity of available patients with un- 
altered megaloblastic anemia. The recent reduc- 
tion in the numbers of such patients seen in a 
general hospital can be attributed to the wide- 
spread use of orally effective hematinics which 
are readily available in multivitamin “shotgun” 
preparations. However, even sporadic case re- 
ports demonstrating the therapeutic character- 
istics of citrovorum factor under a variety of 
conditions can be useful and at times crucial 
in augmenting or confirming concepts derived 
from animal experimentation. 

It is our purpose in this report to describe the 
effect of citrovorum factor administered to six 
patients ill with megaloblastic anemias of varied 
etiology. 


METHODS AND RESULTS 


Six patients ill with megaloblastic anemias on 
the wards of Kings County Hospital were the 
subjects of this study. Bone marrow examinations, 
gastric analyses for hydrochloric acid before 
and after stimulation with histamine, and com- 
plete blood studies were made in all patients. 
During the period of treatment daily reticulocyte 
counts and complete blood counts at least twice 
weekly were recorded. The reticulocytes were 
counted per 500 RBC, using the saline cresyl 


* From the Department of Medicine, College of Medicine, State University of New York, at New York City, and 
the Medical Services, Kings County Hospital, Brooklyn, N. Y. Aided by a grant from Lederle Laboratories Division, 


American Cyanamid Co., Pearl River, N. Y. 
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blue method. All red cell counts were made in 
duplicate, and the average count was recorded. 
Hematocrits were estimated using Wintrobe’s 
technic. The hemoglobin was determined photo- 
colorimetrically in alkaline solution, using a 
Coleman Jr. instrument. The CF* used in these 
studies contained 20 million units/ml., equiva- 
lent to 3 mg. of crystalline leucovorin/ml. 


CASE REPORTS 


A. Addisonian Pernicious Anemia (Vitamin B12 
Deficiency) 

Case 1. J. B., a sixty year old housewife, was 
admitted to Kings County Hospital for the first 
time on January 27, 1952, because of progres- 
sively increasing weakness, anorexia, pallor, 
dyspnea and weight loss of 16 to 20 pounds over a 
period of two months. The patient was known to 
have had hypertension for several years and was 
taking 0.1 mg. of digitoxin daily. There was no 
history of icterus, edema or of symptoms of 
combined system disease. 

Physical examination: Temperature was 
100.2°F.; pulse, 84; respirations, 28; blood pres- 
sure, 240/110. There was a definite icteric tinge 
to the face and sclerae. The liver and spleen were 
not palpable. Vibratory sense and position sense 
were intact. There was no peripheral edema. 

Laboratory findings: On admission the hemo- 
globin was 4.2 gm. per cent; red blood cells 
0.96 mil. per cu. mm.; hematocrit 14 per cent; 
MCV 145 cu. micra; MCH 43 gamma gamma; 
MCHC 30 per cent; reticulocytes 5.0 per cent: 
icterus index 12.5 units; white blood cells 4,250 
per cu. mm. The stained smear showed moderate 
macrocytosis and moderate anisocytosis and 
poikilocytosis. Numerous hypersegmented neu- 
trophils were seen. The bone marrow was 
megaloblastic. There was no free acid in the 
fasting gastric specimen or in the specimens ob- 
tained after histamine injection. The blood urea 
was 63 mg. per cent. The electrocardiogram 
suggested the presence of left ventricular 
hypertrophy. 

Course: The patient was given no specific 
therapy until the initially elevated reticulocyte 
count had reached a normal level. One trans- 
fusion of 500 cc. of blood brought the red blood 
cell count to 1.17 mil. per cu. mm. The bone 


* The CF (leucovorin®) was generously supplied to us 
by Dr. J. Reugsegger of the Lederle Laboratories Divi- 
sion of the American Cyanamid Corporation, Pearl 
River, N. Y. 


marrow was still megaloblastic. On the tenth day 
the patient was given 3 mg. of vitamin B12 
orally. The reticulocytes then reached a peak of 
30.2 per cent five days later, and the red blood 
cells reached a level of 2.48 mil. per cu. mm. on 
the fourteenth day, at which time the patient 
was discharged to be followed in the clinic with 
maintenance therapy. However, she did not 
return for sixteen months. At that time her 
hemoglobin was 7.0 gm. per cent, and her red 
blood cell count was 1.89 mil. per cu. mm. A 
therapeutic regimen of 5 mg. of CF daily, orally, 
was started. In two months the hemoglobin rose 
to 13.5 gm. per cent and red blood cells to 
4.05 mil. per cu. mm. Two months later, with no 
change in the hemoglobin or red blood cell 
count, severe tingling and paresthesias of both 
lower extremities developed, with diminished 
vibratory sense and position sense. One injection 
of 45 gamma vitamin B12 intramuscularly 
caused cessation of these symptoms and signs 
within a week. The patient has maintained a 
complete hematologic and neurologic remission 
while receiving 45 gamma B12 intramuscularly 
once monthly for five months. 

Comment. When first seen this patient, who 
had addisonian pernicious anemia, had the 
expected maximal erythrocyte increase and 
reticulocyte response to the administration of 
vitamin B12. Several months later a_ partial 
relapse occurred because of failure of the patient 
to return for maintenance therapy. At this time 
5 mg. of CF was given daily by mouth for four 
months. Despite return of the blood count to 
normal values signs and symptoms of fulminating 
combined system disease developed for the first 
time. Discontinuance of CF and initiation of 
parenteral vitamin B12 therapy resulted in 
disappearance of the neurologic symptoms within 
one week. It is interesting that this happens to be 
the only patient with addisonian pernicious 
anemia whom we have attempted to treat with a 
maintenance dosage of CF. The similarity of 
CF to PGA in the production of occasional 
deleterious effects on the central nervous system!° 
in pernicious anemia is worthy of note. 


B. Nutritional CF Deficiency Superimposed on 
Addisonian Pernicious Anemia (B12 Deficiency) 


Case u. S. S., a seventy-three year old 
widow, was admitted to Kings County Hospital 
for the first time on May 22, 1950, because of 
anorexia, progressively increasing exertional 
dyspnea and ankle edema, intermittent bouts of 
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vomiting and diarrhea, and pallor and coldness 
of the extremities, all of which started about five 
months prior to hospitalization. The patient had 
lost about 25 pounds during this period. There 
was no history of blood loss or of neurlogic 
aberrations. 

Physical examination: Temperature was 
100.2°F.; pulse, 80; respirations, 20; blood 
pressure, 130/50. The patient was very thin. 
She appeared chronically ill but was alert. The 
skin had a lemon yellow tinge and the sclerae 
were icteric. There were fine crepitant rales at 
the bases of both lungs, more prominent on the 
right side. The heart was enlarged and auricular 
fibrillation at a slow rate was evident. There was 
a soft systolic murmur at the pulmonic area. 
There was 2+ pitting edema of the lower 
extremities. 

Laboratory findings: Four days after admis- 
sion the hemoglobin was 3.7 gm. per cent; red 
blood cells 0.93 mil. per cu. mm.; hematocrit 
11.5 per cent; MCV 123.5 cu. micra; MCH 39 
gamma gamma; MCHC 32 per cent; reticulo- 
cytes 1.9 per cent; icterus index 7 units; white 
blood cells 3,600 per cu. mm. The stained smear 
showed macrocytosis, poikilocytosis, aniso- 
cytosis and polychromatophilia. Numerous mac- 
ropolycytes and eleven megaloblasts per one 
hundred leukocytes were seen in the smear of 
peripheral blood. The gastric analysis revealed 
no hydrochloric acid after an injection of 
histamine. 

Course: The patient received 500 cc. of 
packed red blood cells intravenously on May 
25th and 26th. On May 29th the red blood count 
was 1.81 mil. per cu. mm.; hemoglobin 5.9 gm. 
per cent; hematocrit 18 per cent. The patient 
was given 0.5 mg. of PGA by mouth on May 27th 
and daily thereafter for ten days. There was no 
reticulocyte response to this therapy, nor did the 
red cell count rise. On June 6th a blood trans- 
fusion of 250 cc. packed red cells was given, 
PGA was stopped and 10 gamma of vitamin B12 
by mouth was given daily for a second ten-day 
period, again without response. On June 16th 
combined oral therapy of 0.5 mg. PGA and 10 
gamma of vitamin B12 was started and con- 
tinued for another ten days, again without 
response. On June 26th the patient received 60 
gamma of vitamin B12 intramuscularly. Reticulo- 
cytosis started on the fourth day and reached a 
peak of 14 per cent on the sixth day. Blood values 
rapidly approached normal levels and the pa- 
tient was discharged to a nursing home on July 


1954 


Citrovorum Factor in Megaloblastic Anemias— Watson et al. 19 


12, 1950, with instructions that she be given 60 
gamma of vitamin B12 by injection at least once 
a month. 

Second admission: The patient was admitted 
for the second time eighteen months later, on 
December 4, 1952, in a semi-comatose state, with 
the history that she had been receiving liver in 
capsule form only. In addition she had eaten 
almost no solid food during the three months 
prior to her admission. The patient was having 
frequent bulky loose stools. 

Physical examination: The patient was semi- 
comatose and cachectic. The skin and sclerae 
were pale and icteric. Temperature was 100°F.; 
pulse, 120, irregular; respirations, 28; blood 
pressure, 110/70. There were coarse rales at 
both lung bases. Auricular fibrillation was pres- 
ent with a pulse deficit of 18. 

Laboratory examination: On admission the 
hemoglobin was 2.5 gm. per cent; red blood 
cells 0.58 mil. per cu. mm.; hematocrit 7 per 
cent; MCV 120 cu. micra.; MCH 43gamma 
gamma; MCHC 35.7 per cent; reticulocytes 
0.3 per cent; icteric index 40 units; white blood 
cells 4,250 per cm. The sternal marrow was 
megaloblastic. Her gastric juice contained no 
free HCl after histamine stimulation. Pepsin was 
also absent. 

Course: A transfusion of 500 cc. of packed red 
cells was given on December 4, 1952. Vitamin 
B12, 60 gamma intramuscularly, was given 
initially on the same day and 30 gamma daily 
thereafter for seven days. On December 8th 
the red count was 1.62 mil. per cu. mm.; hemo- 
globin 4.3 gm. per cent; hematocrit 11 per cent. 
The patient received a transfusion of 250 cc. of 
packed red cells. On the eighth day a reticulo- 
cytosis had not yet occurred. Vitamin B12 was 
discontinued, another 250 cc. transfusion of 
packed red cells was administered and CF, 6 
mg. /day intramuscularly, was started. Following 
the last transfusion the red count was 2.26 mil. 
per cu. mm. On December 15th, the fifth day of 
CF treatment, a reticulocyte peak of 8.7 per cent 
was reached. On the nineteenth day the red 
blood cell count had risen to 3.64 mil. per cu. 
mm. (Fig. 1.) The patient was then transferred 
to another hospital for custodial care. 

Comment. ‘This patient with addisonian per- 
nicious anemia, first studied in 1950, failed to 
respond to a ten-day treatment period of 0.5 mg. 
PGA and 10 gamma of vitamin B12 by mouth 
daily. However, subsequent administration of 60 
gamma vitamin B12 intramuscularly daily 
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resulted in an excellent hematologic remission. 
Because of a senile psychosis she was taken to an 
old ladies’ nursing home where, unfortunately, 
no further vitamin B12 therapy was given during 
the next two years. The patient ate very little 
food of any sort. On December 4, 1952, (Fig. 1) 


this patient had a nutritional vitamin B12 
deficiency originally, and that later a nutritional 
CF deficiency was added. The achylorhydria 
would then be a non-related incidental finding 
and the absence of pepsin in the gastric juice 
would be unexplained. 
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Fic. 1. Case 1. 


she was brought back to the hospital in a mori- 
bund state, with a red blood cell count of only 
0.58 mil./cu. mm. This time parenteral adminis- 
tration of vitamin B12 produced no improve- 
ment whatsoever. Subsequent parenteral therapy 
with CF produced a definite, though suboptimal, 
hematologic response. It was thought that fail- 
ure to respond to vitamin B12 treatment in the 
preceding eight-day period may have been 
due to the fact that an additional complete 
nutritional deficiency of CF had inhibited the 
expected response. The excellent response to 
Bi2 two years previously was typical of that 
seen in addisonian pernicious anemia. Further- 
more, the absence of pepsin in the gastric juice, 
in addition to the absence of HCl, suggested true 
achylia gastrica. Otherwise, an alternative 
explanation (which seems less likely to us) is that 


C. Nutritional Megaloblastic Anemia Due to CF 
Deficiency 


Case m. B. C., a forty-two year old white 
housewife, was admitted to Kings County 
Hospital for the first time on March 29, 1952, 
because of weakness and malaise during the 
four months prior to admission. On admission 
the patient was confused. The history subse- 
quently obtained from the family indicated that 
the patient consumed large quantities of alcohol 
and ingested very little solid food. There was no 
history of blood loss or icterus. Paresthesias of the 
hands and feet had been noted during the month 
prior to hospitalization. 

Physical examination: Temperature was 99°F. ; 
pulse, 90; respirations, 20; blood pressure, 
122/66. The patient appeared extremely pale 
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and both acutely and chronically ill. The tongue 
was smooth and shiny. The liver edge was felt 2 
cm. below the right costal margin and was firm 
and non-tender. The spleen was not palpated. 
Neurologic examination was negative. 
Laboratory findings: On admission the patient 
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ally approached normal levels and on the day of 
discharge, the thirtieth day of treatment, the 
hemoglobin was 10.9 gm. per cent; red blood 
cells 3.69 mil. per cu. mm.; hematocrit 36 per 
cent. The patient’s clinical improvement was 
slow and on two occasions temperature up to 
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Fic. 2. Case 111. 


received 1,500 cc. of whole blood after which, on 
March 29th, the hemoglobin was 6.8 gm. per 
cent; red blood cells 1.96 mil. per cu. mm.; 
hematocrit 20 per cent; MCV 102 cu. micra; 
MCH 34 gamma gamma; MCHC 34 per cent; 
reticulocytes 0.6 per cent; icterus index 20 units; 
white blood cells 2,400 per cu. mm. The stained 
smear of the peripheral blood showed macro- 
cytosis, anisocytosis and poikilocytosis of the red 
cells. There were numerous macropolycytes. 
The sternal marrow was megaloblastic. There 
was free acid in a specimen of gastric contents 
after histamine. The urine was normal. 

Course: On March 31st the patient was started 
on a regimen of 10 mg. CF orally per day. On 
the fifth day of therapy reticulocytosis was noted 
and reached a maximal peak of 12 per cent on 
the eighth day of treatment. Blood values gradu- 
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104.8°F. was noted, the cause of which could not 
be determined. (Fig. 2.) 

Comment. ‘This patient had a very poor die- 
tary intake associated with a high alcoholic 
intake. Free HCl was present in her gastric 
secretion. Her megaloblastic anemia, which was 
presumably due to a nutritional deficiency, 
responded excellently to CF. 

Case 1v. J. T., a sixty-two year old unem- 
ployed man, was admitted to the hospital for the 
first time on June 28, 1951. He was known to 
have had hypertension for many years, and in the 
month prior to admission progressively increas- 
ing dyspnea, orthopnea and weakness developed. 
His dietary intake had been inadequate for 
many months. 

Physical examination: Temperature was 
101.2°r.; pulse, 100; respirations, 30; blood 
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pressure, 140/70. The patient was poorly 
nourished and very pale. He was moderately 
dyspneic at rest. The heart was slightly enlarged 
to the left and a soft systolic murmur was heard 
at the apex. Bilateral basal rales were heard on 
auscultation of the chest. There was no hepato- 


changed. The patient was then given a single 
injection of 90 gamma vitamin B12 intramuscu- 
larly and one blood transfusion. Again there 
was no reticulocyte rise in the next ten days. 
The patient was then given 1.5 mg. CF by 
intramuscular injection daily. On the seventh 
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Fic. 3. Case Iv. 


megaly or splenomegaly. No icterus or edema 
was present. Vibratory sense and position sense 
were intact. The deep reflexes were active. 

Laboratory findings: On admission the hemo- 
globin was 4.9 gm. per cent; red blood cells 
1.42 mil. per cu. mm.; hematocrit 13 per cent; 
MCV 91.5 cu. micra; MCHC 37.6 per cent; 
MCH 34.5 gamma gamma; reticulocytes 0.8 per 
cent; icterus index 7.5 units; white blood cells 
2,400 per cu. mm. with a normal differential 
count. The bone marrow was megaloblastic. 
Gastric analysis showed the presence of free 
acid in the gastric secretions thirty minutes after 
an injection of histamine was given. 

Course: The patient was given 50 gamma of 
vitamin B12 orally, daily for ten days, but no 
reticulocyte response was observed. The hemo- 
globin and red blood cell values remained un- 


day a reticulocyte peak of 25.0 per cent was 
reached and the red blood cells began to rise. 
On discharge, thirty-seven days after the first 
injection of CF, the hemoglobin was 12.0 gm. per 
cent; red blood cells 3.83 mil. per cu. mm.: 
hematocrit 37 per cent; MCV 95 cu. micra; 
MCHC 32 per cent; MCH 30 gamma gamma; 
reticulocytes 1.0 per cent; icterus index 5units; 
white blood cells 4,100 per cu. mm. (Fig. 3.) 

Comment. ‘The initial failure of the patient to 
respond to B12, and the subsequent response to 
CF, indicated a nutritional deficiency of CF 
rather than of vitamin B12. 

Case v. L. E., a fifty year old white waiter, 
was admitted to Kings County Hospital for the 
first time on February 27, 1952, because of 
progressively increasing malaise, weakness and 
loss of appetite for eight months prior to hospital- 
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ization, and diarrhea intermittently for six 
weeks before admission. During the previous 
four years the patient had consumed 11 to 12 
ounces of whiskey a day. In June 1951, he had 
been hospitalized elsewhere and transfused with 
8 pints of blood. There was no history of blood 
loss, jaundice or nervous system disorder. 


sisted even after histamine stimulation. The 
blood urea was 50 mg. per cent; cholesterol 130 
mg. per cent; plasma protein 7.6 gm. per cent; 
albumin 5.2 gm. per cent; globulin 2.4 gm. per 
cent; alkaline phosphatase 1.7 Bodansky units. 
There was 30 per cent retention of BSP dye at 
forty-five minutes. The prothrombin time was 
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Physical examination: Temperature was 
100°F.; pulse, 120; respirations, 20; blood pres- 
sure, 122/40. The skin and mucous membranes 
were pale. The tongue margins were atrophic. 
The liver edge extended 3 cm. below the right 
costal margin and the spleen tip was palpated 
1 cm. below the left costal margin. 

Laboratory findings: On admission the hemo- 
globin was 4.2 gm. per cent; red blood cells 1.04 
mil. per cu. mm.; hematocrit 12 per cent; MCV 
151 cu. micra; MCH 40 gamma gamma; 
MCHC 35 per cent; reticulocytes 0.8 per cent; 
icterus index 10 units; white blood cells 3,500 
per cu. mm. The stained smear of the peripheral 
blood showed macrocytosis, anisocytosis and 
poikilocytosis of red cells. There were occasional 
macropolycytes. The bone marrow from the 
sternum was megaloblastic. Achlorhydria per- 


puny, 1954 


17.5 seconds, with the control 14.0 seconds. The 
Mazzini test was negative. Biopsy of the liver 
showed periportal fibrosis with hemosiderin 
deposition in the sinusoids and Kupffer cells. 
Course: The patient was placed on a diet free 
of meat, eggs, fish and cheese. On February 29th 
he was started on a ten-day course of oral CF, 
375 gamma per day. There was no reticulocyte 
response. After transfusion of 250 cc. packed red 
cells on March 7, 1952, the red count was 1.5 
mil. per cu. mm.; hemoglobin 5.0 gm. per cent; 
hematocrit 15 per cent. On March 10th therapy 
was altered to include 375 gamma of CF and 5 
gamma of vitamin B12 daily by mouth. This 
was given for ten days. On the fifth day the 
reticulocytes rose to 2.6 per cent, reaching a 
peak of 8.4 per cent on the tenth day. At this 
point therapy was discontinued and 3,000 
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gamma (3 mg.) of vitamin B12 in the form of 
a single oral dose was given. No further reticulo- 
cyte response occurred in the next ten days. On 
March 28th 90 gamma of vitamin B12 was 
administered intramuscularly. No reticulocyte 
response took place during the next ten-day 
period. Furthermore, no rise of red cells had 
occurred at any time. On April 7th, following 
these tests and forty days after hospitalization, the 
sternal marrow obtained by aspiration was still 
megaloblastic. A transfusion of 500 cc. whole 
blood given on April 7th raised the red count 
from 1.0 to 1.6 mil. per cu. mm. On that same 
day, therapy with 6 mg. of CF by daily intra- 
muscular injection was initiated. On the third 
day of CF treatment a reticulocytosis of 6.2 per 
cent occurred, and reached a peak of 32.8 per 
cent on the fifth day of therapy. Throughout the 
entire period of hospitalization the patient was 
afebrile. He was drowsy and weak until March 
15th when he began to improve slowly. He be- 
came ambulatory on April 12th. He was dis- 
charged on April 21, 1952, with instructions to 
take 5 mg. of CF by mouth every day. The red 
blood cell count was 4.98 mil. per cu. mm. on the 
twenty-eighth day of therapy. (Fig. 4.) When 
the patient was last seen in the clinic nine months 
later, his blood counts were normal. 

Comment. This patient, who was a chronic 
alcoholic, had been eating very little food for 
eight months prior to admission. He had no 
neurologic disorder. Liver function tests were 
abnormal and portal cirrhosis of the liver was 
diagnosed by biopsy. It was decided to treat his 
megaloblastic anemia with very small doses of 
CF in order to establish a minimally effective 
therapeutic dose. He was given 375 gamma of CF 
daily by mouth for ten days without any reticulo- 
cyte response. The addition of 5 gamma of 
vitamin B12 daily by mouth for another ten 
days resulted in no significant hematologic 
clinical response. 

His subsequent failure to respond to 3 mg. of 
vitamin B12 by mouth and then to 90 gamma of 
vitamin B12 by injection demonstrated that he 
had no deficiency of vitamin B12 and therefore 
could not have had addisonian pernicious 
anemia. The achlorhydria was then interpreted 
as not indicative of achylia gastrica and not 
pathogenetically related to the megaloblastic 
anemia. The final excellent results obtained by 
daily parenteral injections of CF clearly estab- 
lish the presence of a nutritional CF deficiency 
in this patient. The initial failure to respond to 


375 gamma of CF by mouth can then be inter- 
preted as due to the very small amounts used. 


D. Nutritional Megaloblastic Anemia Due to 
Deficiency of CF and Vitamin B12 


Case vi. P. C., a fifty-five year old Italian 
man, was admitted to Kings County Hospital 
for the first time on May 24, 1950, because of 
progressively increasing dyspnea, ankle edema, 
anorexia and abdominal pain in the right upper 
quadrant of four months’ duration. 

For many years the patient drank unusually 
large amounts of wine daily and his dietary in- 
take had been relatively inadequate. There was 
no history of jaundice or change in color of his 
urine. 

Physical examination: Temperature was 
100.4°r.; pulse, 110; respirations, 30; blood 
pressure, 136/70. The patient was fairly well 
nourished but was very pale. Moderate dyspnea 
was present at rest. Rales were heard anteriorly 
and posteriorly over the bases of both lung fields. 
The liver was palpated 8 cm. below the costal 
margin and was tender. The spleen was not 
palpable. There was 4+ pitting edema of both 
lower extremities. The vibratory sense and 
position sense were intact. The deep reflexes 
were normal. 

Laboratory findings: On admission the hemo- 
globin was 5.8 gm. per cent; red blood cells 2.0 
mil. per cu. mm.; hematocrit 20.5 per cent; 
MCV 1025 cu. micra; MCH 29.2 gamma 
gamma; MCHC 28.2 per cent; reticulocytes 0.4 
per cent; icterus index 7 units; white blood cells 
7,250 per cu. mm. with a normal differential 
count. The stained smear showed moderate 
macrocytosis, anisocytosis and _poikilocytosis. 
The marrow was megaloblastic. The urine was 
normal except for Ehrlich’s aldehyde reaction 
for urobilinogen which was positive to a dilution 
of 1:60. The gastric contents contained no free 
acid either in the fasting specimen or in the 
specimens up to two hours after a histamine 
injection was given. The cephalin flocculation 
test was 2+. The Mazzini test was negative. 

Course: The patient was thought to have 
addisonian pernicious anemia and was given a 
single dose of 60 gamma vitamin B12 intra- 
muscularly. On the third day after this injection 
the reticulocytes began to rise and reached a 
peak of 11 per cent on the sixth day. The hemo- 
globin rose to 7.5 gm. per cent and the red blood 
cells to 3.2 mil. per cu. mm. on the tenth day. 
The patient was discharged to the Hematology 
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Clinic where he received 45 gamma of B12 intra- 
muscularly once a month for the next two years. 

Six months after he was discharged the hemo- 
globin was 13.1 gm. per cent and the red blood 
cells were 6.09 mil. per cu. mm. For the follow- 
ing seventeen months the hemoglobin remained 


not palpable. There was 4+ pitting edema of 
both lower extremities. 

Laboratory findings: The blood examination 
on admission showed: hemoglobin 6.0 gm. per 
cent; red blood cells 1.94 mil. per cu. mm.; 
hematocrit 18 per cent; MCV 92 cu. micra; 
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between 13 and 14 gm. per cent and the red 
blood count between 4 and 6 mil. per cu. mm. 
On the twenty-fourth month after the first 
admission the patient began to feel weak and it 
was found that the hemoglobin had dropped to 
11.0 gm. per cent despite continuation of the 
monthly injections of B12. For the next three 
months the hemoglobin gradually dropped to 
5.0 gm. per cent and the red blood cells to 2.0 
mil. per cu. mm. (Fig. 5.) 

Second admission: The patient became weaker 
and had progressively increasing dyspnea and 
peripheral edema. He became icteric and was 
readmitted to the hospital on October 22, 1952. 

Physical examination: Bilateral basal rales 
were heard on auscultation of the chest. Ascites 
was present. The liver was palpated 10 cm. 
below the right costal margin. The spleen was 
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MCHC 33 per cent; MCH 30.9 gamma gamma; 
reticulocytes 0.6 per cent; icterus index 20 
units; white blood cells 9,800 per cu. mm. The 
marrow was megaloblastic. The urine was nega- 
tive except for Ehrlich’s aldehyde reaction for 
urobilinogen which was positive to a dilution of 
1:100. Gastric analysis showed no free acid in 
the fasting specimen but did show free acid 
fifteen minutes after a histamine injection was 
given. The Coombs test was negative. The BSP 
test showed 30 per cent retention at fifteen min- 
utes and 21 per cent retention at thirty minutes. 
The plasma iron was 178.5 gamma per cent. 
The alkaline phosphatase was 4.7 Bodansky 
units. 

Course: The patient was given 6 mg. of CF 
intramuscularly, followed two days later by a 
transfusion of 250 cc. of packed red cells and a 
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second injection of 6 mg. of CF. On the third day 
the reticulocytes began to rise, reaching a peak 
of 11 per cent on the fifth day. On the tenth day 
after therapy the hemoglobin was 7.0 gm. per 
cent and the red blood cells 2.68 mil. per cu. 
mm. The patient then refused further hospital- 
ization and signed his release. On leaving the 
hospital he was instructed to take 10 mg. CF 
daily by mouth. Because of a drop in plasma 
iron to 53 gamma per ceni he was also started 
on 1 gm. of ferrous sulfate daily. When seen in 
the clinic two months after his second admission, 
he felt markedly improved. His hemoglobin was 
12.0 gm. per cent and his red blood cells were 
4.40 mil. per cu. mm. (Fig. 5.) When he was seen 
six months later (on June 10, 1953), he had con- 
siderable ascites but felt well. The blood values 
remained unchanged. 

Comment. In 1950 this fifty-five year old 
man was found to have a megaloblastic anemia 
associated with histamine-fast achlorhydria. 
There was no evidence of combined system 
disease. The patient was a heavy wine drinker 
who ate relatively little food. His liver was en- 
larged to 8 cm. below the costal margin. A single 
intramuscular injection of 60 gamma of vitamin 
B12 resulted in complete hematologic and clinical 
remission which can be interpreted only as evi- 
dence of vitamin B12 deficiency. Two years later, 
in 1952, the patient had a relapse while receiving 
adequate amounts of vitamin B12 as main- 
tenance therapy but while on a grossly inade- 
quate dietary intake. This time free HCl was 
shown to be present in the gastric juice. The 
cirrhosis of the liver had progressed and ascites 
had developed in the interim. The megaloblastic 
anemia responded well to CF therapy, indicating 
the presence of CF deficiency. The original 
vitamin B12 deficiency can be explained either 
(1) asa result of poor absorption of Bi2 because 
of an atrophic gastric mucosa due to addisonian 
pernicious anemia, or (2) as a result of a poor 
dietary intake of vitamin B12. Addisonian 
pernicious anemia seems unlikely, since the 
second gastric analysis showed the presence of 
free HCI and because of the absence of combined 
system disease. Furthermore, cirrhosis of the 
liver is rarely associated with addisonian perni- 
cious anemia, whereas it is commonly associated 
with a nutritional megaloblastic anemia because 
of the frequency of poor nutrition. The contin- 
uance of vitamin B12 maintenance therapy for 
many months, during which time the dietary 
intake was very poor, may have hastened the 


development of the CF deficiency. When the 
CF deficiency was complete, the megaloblastic 
anemia relapsed in spite of B12 therapy, and 
then responded only to the administration of CF. 


DISCUSSION 


It is well known'®"'® that most patients who 
have addisonian pernicious anemia will show an 
adequate hematologic response to the admin- 
istration of citrovorum factor, and six such cases 
have been previously reported by us.’ These 
reports were concerned with immediate results 
within the first few weeks of therapy and did not 
include studies over a long period of time. How- 
ever, Meyer and Diefenbach’’ cited a patient in 
whom combined system disease developed after 
three months of treatment with CF given orally, 
despite maintenance of a normal blood picture. 
In our patient (Case 1), who is similar, a 
neurologic relapse developed after four months of 
therapy with CF given orally, also at a time 
when the red blood cell count was normal. A 
quantitative comparison of the frequency of the 
neurologic complications occurring while using 
CF will probably not be forthcoming, since the 
use of CF as maintenance therapy for patients 
who have addisonian pernicious anemia would 
seem definitely contraindicated. 

Pteroylglutamic acid has been shown to have a 
harmful effect on the nervous system'*”° under 
such circumstances and it is not surprising that 
CF behaves in a similar manner. This is in con- 
trast to the beneficial effect of vitamin B12 on 
combined system disease. It is possible that the 
hematologic response to CF or PGA may further 
deplete the already sparse body stores of vitamin 
B12 to a critically low level, at which time the 
severe deficiency of B12 results in accelerated 
development of combined system disease. The 
time required for this depletion may be quite 
variable, since some patients have not had a 
neurologic relapse until as long as three years 
after treatment with PGA. Little is known about 
the time interval in the case of treatment with 
CF. Moore et al.*' reported a patient whose 
neurologic as well as hematologic 2bnormalities 
were controlled by therapy with CF for five 
months. A longer period of observation will be 
necessary for complete evaluation of this patient. 

Five of the patients reported responded to 
treatment with citrovorum factor in a manner 
suggesting that a nutritional deficiency for 
this substance was present. Presumably in every 
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instance in which citrovorum factor was effec- 
tive there would have been an equally good 
response had a comparable amount of pteroyl- 
glutamic acid been administered instead. But, 
had PGA been given instead of CF the presence 
of a maximal response to treatment with PGA 
would have made subsequent administration of 
CF impossible to evaluate. The double reticulo- 
cyte response is useful only when one substance 
is much more hematologically effective than 
another. One means of comparing PGA with CF 
is to compare, weight for weight, their minimally 
effective therapeutic doses. However, since 
individual patients vary so much in their 
responses to the same drug a large number of 
cases would be necessary for statistical compari- 
son and it is virtually impossible for a single 
investigator to accumulate a large enough series 
of case records of nutritional megaloblastic 
anemia to be of statistical significance. 

Jarrold et al.'® concluded that CF was no 
more effective than PGA in pernicious anemia in 
relapse (three cases). Woodruff, Peterson and 
Darby'! could not come to a definite conclusion 
as to whether CF or PGA was more active in the 
treatment of non-scorbutic megaloblastic ane- 
mias of infancy (four cases). Romero et al.'° 
thought that, weight for weight, CF was ten to 
fourteen times as active as PGA in nine cases of 
megaloblastic anemia due to sprue. They ob- 
tained good results in five of six cases with as 
little as 1 mg. of CF in a daily intramuscular 
dose. However, it might be said parenthetically 
that the minimally effective dose of PGA in 
sprue has not been definitely established. The 
smallest intramuscular dose of CF which we used 
was 1.5 mg. daily, in Case 1v, and that produced 
a maximal hematologic response. In Case v, 375 
gamma of CF orally daily was essentially ineffec- 
tive. Further investigation of nutritional megalo- 
blastic anemia using small amounts of CF could 
yield valuable information concerning its relative 
effectiveness compared with PGA. 

To date, no case of megaloblastic anemia has 
been reported with initial failure to respond to 
CF, followed by response to PGA, or vice versa. 
In other words no specific CF deficiency different 
from PGA deficiency has been found. One possi- 
ble exception may be the megaloblastic anemia 
of scurvy. Since ascorbic acid is important in 
effecting the reduction of PGA to CF,® in the 
absence of ascorbic acid, CF would be expected 
to be the more effective therapeutic agent in the 
treatment of the megaloblastic anemia of scurvy. 
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Indeed, that may be the one example of an 
isolated CF deficiency. This possibility awaits 
clinical demonstration. In the other types of 
megaloblastic anemia occurring in man CF has 
not been found to be either less or more effective 
than PGA in treatment. 

Theoretically, dual deficiencies of CF and 
vitamin B12 in the same patient would be possi- 
ble, although this has not been reported. It is 
therefore of some interest that two of our patients 
apparently illustrate this point. One patient 
(Case 1) has addisonian pernicious anemia 
(vitamin B12 deficiency) and originally was 
improved by therapy with vitamin B12. Later 
a superimposed nutritional deficiency developed 
with a megaloblastic relapse. This time a 
hematologic remission could not be obtained 
until CF was given. 

The other patient (Case v1) had a nutritional 
megaloblastic anemia associated with Laennec’s 
cirrhosis of the liver. The administration of 
vitamin B12 resulted in complete hematologic 
remission originally, but later, as the diet became 
more inadequate, relapse occurred despite con- 
tinued injections of vitamin B12. Treatment with 
CF resulted in another remission. This patient, 
then, first had a dietary deficiency of vitamin 
B12 and a deficiency of CF later developed. 

The diagnosis of addisonian pernicious anemia 
depends on the finding of a macrocytic anemia, 
megaloblastic erythroid precursors in the bone 
marrow and achylia gastrica. The development 
of this disease may be considered to be due to a 
deficiency of absorbed vitamin B12 secondary to 
the absence of “intrinsic factor’ in the gastric 
secretions. Parenteral administration of vitamin 
B12 or oral treatment with vitamin B12 plus 
“intrinsic factor’? affords complete replacement 
therapy. The test for the presence of “intrinsic 
factor’’ in gastric secretions is technically too 
inconvenient to be of value from a clinical point 
of view. The finding of the presence of free 
hydrochloric acid in a specimen of gastric juice 
obtained fifteen to forty-five minutes after injec- 
tion of histamine is reasonably good evidence for 
eliminating the diagnosis of addisonian perni- 
cious anemia. When the gastric analysis fails to 
reveal the presence of free hydrochloric acid, one 
can only conclude that addisonian pernicious 
anemia is a possible diagnosis since achlorhydria 
without true achylia gastrica is not uncommon 
in the older age groups. In such patients the 
finding of evidence of posterolateral sclerosis 
confirms the diagnosis because of the rarity of 
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such spinal cord changes in other types of 
megaloblastic anemia. 

In megaloblastic anemias with associated 
gastric achlorhydria vitamin B12 is the drug of 
choice. When hydrochloric acid is found in the 
gastric juice, treatment with citrovorum factor or 
pteroylglutamic acid is indicated. This was 
demonstrated in three of our patients (Cases 11, 
1v and v). In rare instances dual deficiencies may 
co-exist (Cases 1m and v1). 


SUMMARY AND CONCLUSIONS 


1. Therapy with CF for four months given toa 
patient with addisonian pernicious anemia re- 
sulted in acute combined system disease which 
cleared up promptly upon changing the treat- 
ment to the parenteral administration of vitamin 
B12. The use of CF (like PGA) is undoubtedly 
contraindicated in addisonian pernicious anemia. 

2. Five patients with nutritional megaloblastic 
anemia had hematologic remissions after therapy 
with CF. Four of them had previously failed to 
improve when given vitamin B12. 

3. Two patients apparently had dual defi- 
ciencies of both vitamin B12 and CF: (a) In 
one patient (Case 11) with addisonian pernicious 
anemia (vitamin B12 deficiency) a superimposed 
deficiency of CF developed; (b) one patient 
(Case v1), who had cirrhosis of the liver and a 
nutritional megaloblastic anemia, had a good 
hematologic remission initially when given 
vitamin B12 but subsequently relapsed and 
responded only to the administration of CF. 

4. CF is comparable to PGA in its clinical use- 
fulness and can be expected to be efficacious in 
the treatment of nutritional megaloblastic 
anemia. 
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HE remarkable increase in our knowledge 
of the pathologic physiology of sickle cell 
anemia in recent years has suggested that 
multiple blood transfusions might act as ex- 
change transfusions in the treatment of this 
disease. For this reason it was decided to study 
the hematologic effects of multiple transfusions 
in a group of patients with sickle cell anemia. 
The results of this study are the subject of this 
report. We have found in the literature only 
two case reports? that have been concerned 
with this problem. 


MATERIAL AND METHODS 


The patients with sickle cell anemia were 
hospitalized for study beginning at least four 
days prior to transfusion to obtain baseline 
values. Transfusions of bank blood preserved 
with acid-citrate-dextrose mixture then were 
given at intervals of one or two days until 
the erythrocyte count reached normal. While 
the patients were hospitalized, determinations of 
the erythrocytes, reticulocytes, sickled cells and 
plasma bilirubin were made three times a 
week and, as far as possible, all stools were col- 
lected for determinations of urobilinogen. After 
discharge from the hospital the patients were 
followed at weekly intervals for varying periods. 
Erythrocyte counts were made in the usual 
manner with counting chambers and pipettes 
certified by the U. S. Bureau of Standards. 
Reticulocytes were stained with aqueous bril- 
liant cresyl blue and the percentage was deter- 
mined after a count of 1,000 erythrocytes. 
Absolute numbers were calculated from eryth- 
rocyte counts made at the same time. The num- 
ber of sickled erythrocytes was estimated by 
means of the bisulfite method of Daland and 
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Castle.* A drop of blood was mixed with a large 
drop of bisulfite solution on a slide and the mix- 
ture was covered with a number zero cover glass. 
After the preparation had stood for fifteen min- 
utes, 1,000 erythrocytes were examined in 
various fields and the percentage of sickled cells, 
both crescentic and ‘‘holly wreath” forms, was 
determined. By means of this percentage figure 
the total number of sickled erythrocytes was 
calculated from the erythrocyte count made at 
the same time. In one patient the number of 
sickled cells was not estimated in this manner. 
In this first patient studied the number of 
sickled cells recorded was the number counted 
directly in the chamber when the erythrocyte 
determination was made. For this reason the 
initial sickle cell count was lower than that 
obtained in the other patients by the Daland 
and Castle method. Plasma bilirubin was 
measured by the Malloy and Evelyn* modifica- 
tion of the method of Ducci and Watson.° Fecal 
urobilinogen was determined by the method of 
Schwartz, Sborov and Watson.® All stools were 
collected and the determinations were expressed 
as daily averages in each four-day period. Blood 
volumes were determined by the Evans blue dye 
method of Nitsche and Cohen.’ 

Satisfactory stool collections were not ob- 
tained from two of the subjects. Multiple trans- 
fusions were given to two patients on two occa- 
sions and the effects on the erythrocyte count on 
both occasions are shown in the figures. The 
number of sickle cells was not determined at the 
time of the first series of transfusions. 


RESULTS 


Seven transfusion studies were made in five 
patients with sickle cell anemia. The base 


* From the Department of Internal Medicine, School of Medicine, University of Virginia, Charlottesville, Va. 
+ Present address Waynesboro, Virginia. 
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e line data for these subjects are shown in an eighteen months old child to 2,500 cc. given 
4 Table 1. to a nineteen year old male who weighed 70 
The initial erythrocyte counts varied from pounds. No transfusions were given after the 
1.4 million per cu. mm. to 2.7 million per cu. blood count had been brought to normal. The 
mm. The changes that followed transfusions are erythrocyte count began to fall soon after the 
shown in Figure 1. The normal range of 4.5 to normal range was reached. The counts declined 

TABLE I 


DATA ON FIVE PATIENTS WITH SICKLE CELL ANEMIA 
| | 


| Baseline Values Transfusion Data 
| 
| | | | | 
oe Study Length 
Weigh 
Case “es Sex | Race (lb) "| Period H Retic Biliru- Amount of Days 
No. RBC Blood —‘Trans- in 
(Gm.) (mil.) (%) (mg. Given fusion Hos- 
%) (cc.) Period _ pital 
(days) 
1. L. H. 19 M C 7 1 6.7-7.2)1.9-2.1 29 =|2.5-3.2' 2500 10 27 
2. Bi. 18 M Cc 74 1 4.8-5.0/1.3-1.7 25 3.1-4.5 2500 6 25 
19 | M Cc 85 2 5.8-6.01.4-2.0 30 6.0 2500 6 16 
3. F. G. 10 M C 71 1 7.2-7 .6|2.6-2.8 20 2.3-3.5| 1950 9 
11 M Cc 70 2 6.8-7.3|2.5-2.8, 20 (3.3-4.4 2500 10 17 
4. E. J. ‘> M C 20 1 6.6-7.1/2.7-2.8 7 1.1 510 5 19 
3 F C 26 1 i= 14 1150 9 11 
| packed 
rbe. 
| 
* This patient admitted in sickle cell crisis. 
60+ 
3 WN 
2 
= 
107 
i020 30 40 50 60 70 80 30 100 ilo 130 130 
: Days After Transfusions Started 
3 Fic. 1. The effect of transfusions on the erythrocyte count in sickle cell anemia. 
5.0 million per cu. mm. was reached within a at a more rapid rate during the fifteen days 


period of seven to eleven days after transfusions immediately after transfusions than in the later 
were started. The amounts of whole blood that __ period. In most patients the counts reached the 
were administered ranged from 500 cc. given to __level of 3.5 million per cu. mm. within a period 
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of thirty to fifty days but did not return to the 
pretransfusion range until about eighty to one 
hundred days. In several patients the erythro- 
cyte count remained slightly above the pre- 
transfusion level for longer than four months but 
the differences probably were not significant. 
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cu. mm. The rise toward the pretransfusion value 
began between the thirtieth and _ thirty-fifth 
day in the patients whose sickle cell counts were 
followed that long. 

Observations made on the plasma bilirubin 
are shown in Figure 4. Bilirubin levels declined 
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Days After Transfusions Started 
Fic. 2. The effect of transfusions on the reticulocyte count in sickle cell anemia. 


The initial reticulocyte counts varied from 
200,000 per cu. mm. to 600,000 per cu. mm. 
(7.0 per cent to 30.0 per cent). The effects of 
transfusions are shown in Figure 2. Within 
forty-eight hours after the first transfusion at 
which time the erythrocyte counts were around 
3.0 million per cu. mm., a fall in reticulocytes 
was apparent. Values of 5,000 to 10,000 per 
cu. mm. (0.1-0.2 per cent) were reached in 
from six to eight days. The counts remained in 
this range for about two weeks. Between the 
twenty-fifth and thirty-fifth day, when the 
erythrocyte count again was in the neighborhood 
of 3.5 to 4.0 million per cu. mm., a rise in 
reticulocytes became evident. 

The changes that occurred in the sickle cell 
population of the peripheral blood are shown in 
Figure 3. A decrease soon became evident and 
by the seventh day it was marked. The decline 
continued for a period that varied from twelve 
to twenty-five days in different patients. At the 
time of the maximum effect the composition of 
the peripheral blood had altered so that the 
sickle cells had decreased from about 100 per 
cent to about 5 per cent, a change from 1.4 to 
2.7 million per cu. mm. to 0.1 to 0.3 million per 
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gradually from the initial range of 1.2 to 4.1 mg. 
per cent and reached the lowest values between 
the twelfth and twenty-fifth days at which time 
determinations varied from 0.5 mg. per cent to 
1.5 mg. per cent in different patients. In most 
patients the plasma bilirubin level began to rise 
between the twentieth and fortieth days and 
reached the pretransfusion range in about sixty 
to ninety days. 

The results of four fecal urobilinogen studies 
which were made on three patients are shown in 
Figure 5. Satisfactory collections were not ob- 
tained in two patients. The excretion decreased 
in every instance while the patient was in the 
hospital. The observed decrease in daily fecal 
urobilinogen excretion is impressive since it 
occurred despite the increase in the total eryth- 
rocyte count and the added load due to the early 
destruction of some of the transfused cells. One 
patient was studied on two different occasions 
and the results were very similar. Attempts to 
obtain reliable four-day stool collections after the 
patients had left the hospital were uniformly 
unsuccessful. Since the lowest sickle cell values 
and the lowest bilirubin levels occurred after 
discharge from the hospital, it is probable that 
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no determinations were made at the time of the 
lowest fecal urobilinogen excretion. 

In two subjects the blood volumes were deter- 
mined by the Evans blue dye method’ before 
transfusions were started and again several days 
after transfusions were completed. As compared 


2000+ 


1600-4 


: 


600-4 


Sickle Erythrocytes (Thousand Per cu.mm) 


COMMENT 


In the present study the earliest noticeable 
effect of multiple transfusions was a decrease in 
reticulocytes which became apparent within 
forty-eight hours after the first transfusion. 
Although norma! erythrocyte levels were not 
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Fic. 3. The effect of transfusions on the number of circulating sickle erythrocytes in sickle cell 
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Days After Transfusions Started 
Fic. 4. The effect of transfusions on the plasma bilirubin in sickle cell anemia. 


to the expected value for a normal individual 
of the same size and sex,* the plasma volume was 
normal prior to transfusion while the red cell 
volume was about 25 per cent of normal. After 
the erythrocyte count had been brought to the 
normal range by transfusions, both the total red 
cell volume and the total blood volume were in 
the expected range. 


attained until seven to eleven days after the 
first transfusion, the reticulocyte count reached 
normal within six to eight days in every instance. 
Coincident with the fall of reticulocytes there 
was a prompt reduction in the number of sickle 
cells in the peripheral blood. In all patients this 
reduction was marked by the end of the first 
week and progressed until a time that varied 
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between the twelfth and twenty-fifth day in dif- 
ferent individuals. At this time a striking change 
had occurred in the composition of the eryth- 
rocyte population. Sickle cells had decreased 
from about 100 per cent to about 5 per cent, a 
change which represented a decline in absolute 
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the original number remained. Since fewer of 
these abnormal cells were available for destruc- 
tion, plasma bilirubin and fecal urobilinogen 
values declined. Later, when a sufficient number 
of the transfused normal erythrocytes had been 
destroyed and the erythrocyte count had fallen 


1412 5 


4812 2024 
EH FG. 


4 8 12 
FG 


Days After Transfusions Started 
Fic. 5. The changes observed in the fecal urobilinogen excretion following transfusions. 


numbers from a range of 1.4 to 2.7 million per 
cu. mm. to values that ranged from 0.1 to 0.3 
million per cu. mm. Plasma bilirubin levels 
diminished appreciably by the sixth day and 
reached the lowest levels within twelve to 
twenty-five days. After approximately twenty- 
five to thirty days when the erythrocytes had 
fallen to about 3.5 to 4.0 million per cu. mm., 
increases in reticulocytes, sickled erythrocytes 
and plasma bilirubin became apparent. 

These observations are interpreted in the fol- 
lowing manner: when the anemia was corrected 
by the use of multiple transfusions, erythropoiesis 
was depressed and the production of reticulo- 
cytes and sickled erythrocytes was reduced. 
Because of the short life span of the sickled 
erythrocytes,*? the number of these abnormal 
cells in the circulation decreased rapidly. At 
the end of two or three weeks only a fraction of 
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to about 3.5 to 4.0 million per cu. mm., eryth- 
ropoiesis again became active and an increase 
in reticulocytes and sickled cells occurred. An 
increase in red cell destruction became apparent 
at about the same time. As would be expected, 
the production of a normal erythrocyte count in 
these subjects did not abolish erythropoiesis 
entirely. The marrow remained active, sickle 
cells were never absent from the blood, and 
serum bilirubin and fecal urobilinogen values 
remained somewhat elevated in most of the 
patients. 

The changes that were observed in the eryth- 
rocytes, sickled erythrocytes, reticulocytes and 
fecal urobilinogen in this study are similar 
to those previously reported in single patients 
by Duane and Evans! and ourselves.” Diminished 
fecal urobilinogen excretion has been noted after 
transfusion of whole blood by Josephs!® and after 
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the administration of plasma by Josephs!® and 
Kaplan and Lewis.'! The reason for the changes 
that they observed after the administration of 
plasma is not clear. 

The risk of anesthesia and surgery in sickle cell 
anemia has been emphasized by Campbell,'* 
Pratt-Thomas and Switzer'* and Crastnopol 
and Stewart.!® Several reviews of the published 
reports on the association of pregnancy and 
sickle cell anemia have revealed a very unfavor- 
able outlook for both mother and child.'®!7 
The complications most frequently observed 
have been vascular accidents (cerebral, pul- 
monary, pelvic), infections (pyelitis, pneumonia, 
puerperal sepsis) and heart failure. The studies 
of Diggs and Ching,'* Kimmelstiel,'!* Harris° 
and others indicate that many of the clinical 
features of sickle cell anemia result not only from 
the anemia per se but also from thrombosis or 
ischemic infarction without thrombosis. These 
lesions, which may occur in almost any organ, 
are thought to be due to stasis and congestion in 
the capillaries or other parts of the vascular 
system that result from the distortion of the 
sickled erythrocytes under conditions of lowered 
oxygen tension. 

According to these concepts of the pathologic 
physiology, correction of the anemia and a re- 
duction in the number of sickled erythrocytes in 
the peripheral circulation might lessen the 
complications that have been noted in this 
disease. The present study indicates that this 
can be accomplished within a period of one to 
two weeks by means of transfusions of whole 
blood or packed erythrocytes. Although no 
adverse effects were noted in our patients despite 
the relatively large volumes of blood that were 
administered within a rather short period, the 
use of packed erythrocytes would seem more 
desirable, particularly during pregnancy or in 
the presence of heart failure. Since the effects of 
transfusions are temporary, an attempt to keep 
the level of the peripheral blood within the 
normal range over a period of many years may 
be inadvisable because of the likelihood of 
transfusion hemosiderosis. It is possible that with 
a low iron intake the risk of hemochromatosis 
from repeated transfusions is no greater than 
the risk encountered in the natural course of 
the disease in children who have a severe form of 
the disease. Observations over a period of years 
is necessary to determine this point. Such a 
study has been initiated in several children un- 
der our care. 


SUMMARY AND CONCLUSIONS 


1. The hematologic changes that were ob- 
served in five patients with sickle cell anemia 
following the production of normal erythrocyte 
counts by means of multiple blood transfusions 
are reported. 

2. Both hemolysis and erythropoiesis were 
depressed. During the period of the maximum 
effect, from the twelfth to the twenty-fifth day, 
the composition of the peripheral blood was 
altered markedly. Sickled erythrocytes decreased 
from the pretransfusion range of 1.5 to 2.5 mil- 
lion per cu. mm. to a range of 0.1 to 0.3 million 
per cu. mm. The percentage of these cells in the 
circulating blood decreased from about 100 per 
cent to about 5 per cent. 

3. The possible benefits of multiple transfu- 
sions in Certain circumstances such as pregnancy 
and elective surgery are discussed. 
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Untoward Hematologic Responses to the 


Antithyroid Compounds’ 


HopGe McGavack, M.pD. and JACQUELINE CHEVALLEY, M.D. 


New York, New York 


N the first report of the favorable influence of 
thiourea and thiouracil upon the course 
of human thyrotoxicosis attention was called 

to the occasional appearance of a toxic action 
upon the bone marrow, as evidenced by agranu- 
locytosis.' Every ‘“‘antithyroid compound”’ thus 
far employed therapeutically in the control of 
the thyrotoxic state has proven capable in some 
dose of producing a similar although not neces- 
sarily as severe depression of certain functions of 
the bone marrow. 

In the peripheral blood reflection of altered 
bone marrow activity is seen in the mild second- 
ary anemia sometimes produced and_ the 
leukopenia with or without granulocytopenia, 
occasionally progressing to agranulocytosis.° 
No exhaustive study has been made of the bone 
marrow, either in laboratory animals or in 
human beings dying of granulocytopenia second- 
ary to the administration of an antithyroid com- 
pound. However, it has been reported that there 
is a decrease in the myeloid:erythroid ratio of 
the bone marrow of rats intoxicated with 
thiouracil.* In patients intoxicated with an 
antithyroid compound the sternal marrow has 
shown a failure in the maturation of the granu- 
locytic series of white cells.* Unfortunately, there 
appears to be no regularly occurring change 
during antithyroid compound therapy, either in 
the peripheral blood or in the bone marrow, 
by which the appearance of severe depression of 
bone marrow activity can be predicted.° 

There is a similar lack of knowledge regarding 
the mode of action of antithyroid compounds 
upon the blood-forming organs. Enzyme systems 
are no doubt poisoned by the drug but just 
which these are and to what extent they are 
affected is not clear. The activity of marrow 


oxidase may®’ or may not® be inhibited. The 
tissue concentration of the antithyroid com- 
pounds may play an important role, for Williams 
and his associates’ have shown that the concen- 
tration of thiouracil in the bone marrow builds 
up slowly but eventually exceeds that which is 
attained in the thyroid gland. Such a premise is 
supported by the fact that granulocytopenic 
reactions rarely appear before the tenth day of 
treatment and increase in frequency the larger 
the dose of the antithyroid compound used. 
However, such a large percentage of patients 
completely escapes these effects, even with long- 
continued administration of an antithyroid 
compound,'”:'! that it seems necessary to recog- 
nize some constitutional inferiority or susceptibil- 
ity as also playing a role. 

For all practical purposes granulocytopenia or 
agranulocytosis is the one bone marrow reaction 
with which the physician is concerned. In man 
derivatives of aniline, thiourea, thiazole, thio- 
barbituric acid, thiouracil and_ thioimidazole 
have been employed for their possible influence 
upon thyrotoxicosis. When therapeutic indices 
are considered, i.e., effectiveness as compared 
with the incidence of toxicity, it has been found 
that none of the aniline, thiobarbituric acid or 
thiazole compounds is clinically useful in the 
control of this condition. After extensive use 
the same conclusion seems to have been reached 
by most authorities in regard to the use of 
thiourea and 2-thiouracil. Severe granulo- 
cytopenia and fatal agranulocytosis have oc- 
curred all too frequently in connection with the 
administration of thiobarbital, aminothiazole, 
thiouracil and thiourea. (Table 1.) The incidence 
of severe reactions rises rapidly when excessive 
doses are employed. For instance, in the case of 


* From the Department of Medicine, New York Medical College, and the New York Medical College Metropolitan 
Hospital Research Unit, Welfare Island, New York, N. Y. Read before a clinical session of the 28th Annual Graduate 
Fortnight of the New York Academy of Medicine, N. Y., on Disorders of the Blood and Blood-forming Organs, October 
19, 1953. 
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methimazole (Table 1) there was not a single 
toxic reaction, for the maximum daily dose 
was 25 mg. However, some patients failed to 
respond to such doses!! and subsequently larger 
doses have been employed. From these, the 
cases in the literature'*~*° and two personal 


methylthiouracil an incidence of approximately 
2 per cent fatality is recorded in the earlier 
reports. However, the doses used daily were as 
high as 2.0 gm., as compared with an effective 
dose of 0.5 gm. (Table 1.) Sporadic instances 
of severe granulocytopenic or agranulocytic 
reactions have been reported in connection with 
the use of each of the other effective antithyroid 
compounds. 

In Table 1 the toxicity of several compounds is 
compared. This table has been compiled from 
the sources referred to previously* except for 
thiouracil, the figures for which are taken from 
the report of the Council of Pharmacy and Chem- 
istry of the American Medical Association, !* and 
for methimazole which summarizes our own as 
well as the data from the literature.!!:1*~*! 

While variations in the individual reports, and 
the isolated recording of toxic cases without 
comment upon other observations introduce 
some errors into the final values, nevertheless 
from Table 1 we can gain a satisfactory concept 
of the relative toxicity of the preparations and of 
the incidence of the most severe type of toxic 
reaction observed—granulocytopenia. From this 
table it is clear that aminothiazole, thiourea, 
thiobarbital and thiouracil are too toxic for 
routine use, particularly in view of the fact that 
much less toxic and more potent materials are 
available. In effective dosages the other three 
compounds, methythiouracil, propylthiouracil 
and methimazole (tapazole®), are about equally 
toxic. 

Because of its relatively low goitrogenic action 
in rats, methylthiouracil when first used was 
administered in much too large doses. The lower 
row of figures under this drug in Table 1 shows 
the high toxicity obtained under these condi- 
tions, and is the reason that the use of methyl- 
thiouracil did not become popular in this coun- 
try. Even now it is used rarely, if at all, by most 
physicians. 

The rather low toxicity ascribed to propyl- 
thiouracil when first tried clinically was due to 
the fact that the doses originally employed were 
much too low to be rapidly effective in the aver- 
age case of hyperthyroidism. With these smaller 
doses (0.1 to 0.15 gm. daily) granulocytopenic 
reactions appeared in but 0.1 per cent of all 
cases and no fatalities occurred. However, since 
effective doses have been used the incidence of 
granulocytopenia has risen to 0.3 per cent and 
mortality to 0.1 per cent. (Table 1.) 

In the first patients whom we treated with 
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TABLE I 
TOXIC REACTIONS TO ‘SEVERAL ANTITHYROID COMPOUNDS * 
Granulocytopenic 
No. of , Total Reactions 
Pa- Daily dose : (Total %) 
Toxic- 
Drug tients of Drug Pa 
(%) 
Total Fatal 
Aminothiazole...| 187 (0.4 -0.8 | 30.2 2.12 0.65 
Thiourea........| 200 |1.0 -2.0 15:6 0.50 0.10 
175 {2.0 -5.0 35.0 4.00 1.50 
Thiobarbital .... 30 (0.1 -0.2 25.0 3.00 3.00 
28 |0.2 -0.4 28.5 10.80 3.00 
Thiouracil...... 5,745 |0.4 -1.0 13.1 2.50 0.40 
Methylthiouracil . 268 -0.6 0.30 0 00 
120 (0.6 -1.4 26.8 3.00 2.00 
Propylthiouracil . 934 10.8 2.8 0.1 0.00 
0.25 -0.50 4.5 0.3 0.10 
Methimazole... . 60 |0.015-0.025) 0.0 0.0 0.0 
900 |0.03 -0.06 5.4 1.00 0.1 


* These data are derived from reports summarized in Reference 4, 
the report on thiouracil by the A.M.A. Council on Pharmacy and 
Chemistry,}? and all cases known to have received methimazole.!!.13~ 3% 


communications**:** it would appear that the 
over-all incidence of toxic reactions to methi- 
mazole is between 5 and 6 per cent and the per- 
centage of granulocytopenic reactions about 1.00 
per cent with but one fatality®’ reported thus far. 
Therefore, it is evident from a review of Table 1 
that methylthiouracil, propylthiouracil and 
methimazole are about equally toxic in cor- 
respondingly effective doses and that instances 
of bone marrow depression will probably be 
seen with equal frequency in using these thzee 
drugs. 

In Table 1 it can be noted that granulocyto- 
penia was present in 1.00 per cent of the patients 
taking methimazole in the larger doses, as com- 
pared with 0.3 per cent for each of the other two 
drugs in effective dosage. In fairness to this 
newer and still less extensively employed drug 
this statement needs further clarification. It can 
be noted from Table m that in three of the six 
reports of granulocytopenia appearing in the 
literature the authors have been concerned 
solely with the important task of calling atten- 
tion to and recording the toxic reaction. Two of 
our three patients were referred to the hospital 
only for the management of the toxic reaction 
and actually represent cases from the series of 
other observers. Irwin, Van Vactor and Norris’ 
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case’® has been omitted from this table, as in 
. retrospect it was believed by the authors not to 
Re have been a toxic reaction.** It seems, therefore, 
ite that any true value for the incidence of granu- 
{ locytopenia or agranulocytosis due to methi- 
: mazole will be lower than that recorded in 
Table 1. The important point is that, somewhat 
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contrary to earlier reports, toxicity can and does 
occur and precautions should be taken by every 
clinician to guard against it. 

We now use methimazole initially in a daily 
dose of 30 mg. We increase the dose only in the 
patients who do not begin to respond to such a 
dose within a week. This means that not more 


it TABLE II 
Exe GRANULOCYTOPENIC REACTIONS ASSOCIATED WITH THE ADMINISTRATION OF METHIMAZOLE* 


Lowest 


Total 


Cases 


Investigator Poly- 


W.B.C. 
ported (cu. 


214 


1 4,450 0 


Croke and Berry**........ 1 1,900 0 


Specht and Boehme?’...... 1 1,300 0 


21 2,600 23 


McGavack and Chevalley'!... 184 700 8 


ka McGavack and Chevalley'!'... 184 1,400 10 


be McGavack and Chevalley"’... 184 | 2,800 20 


| | | 


morpho- | 


nuclears 
Daily Total 


Dose of 
Drug 


(mg.) 


No. of 
Days 
Drug | 
Admin- 
istered | 


Comment 


20 360 18 Asymptomatic reaction; drug 
was started immediately follow- 
ing recovery from a_ severe 
agranulocytic reaction to 
propylthiouracil 

15 315 “A true case of agranulocyto- 

50 700 } 41 sis”; 8 days without any poly- 

60 360) morphonuclear cells in periph- 

eral blood; 18 days for blood 
count to return to normal 

_ Onset with chills, diarrhea and 

fever; count noted appeared on 

the second day of reaction; 
granulocytes reappeared on the 
fourth day 

Patient showed symptoms 5 days 

before drug was stopped; died 
18 hours after admission to the 
hospital with high fever and 
jaundice 
Had been “hypersensitive” to 
administration of prophylthio- 
| uracil for 3 days; febrile reac- 
| tion with each of 4 attempts to 
| use methimazole 
_Thrombocytopenic purpura 
| (41,000 platelets per cc.) 
| developed 

60 1,500 35 | Febrile reactions with fever to 

102.4°F.; count noted was on 

sixth day; recovery by eleventh 
day 

Febrile with highest tempera- 

| ture 102.0°r.; count noted was 

on seventh day; recovery by 
twelfth day 

Highest temperature 100.2°F.; 

| count noted on fourth day; re- 

| covery by eighth day 


60 1,020 17 


30 1,020 34 


60 600 10 


60 600 10 


| 
| 
| 


40 2,240 56 


30 1,260 42 


be. * Irwin, Van Vactor and Norris’ case?* has been omitted from the table as in retrospect it proved not to be a reaction 


a to methimazole. 
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than 25 per cent of the patients receive a large 
dose. Of these, approximately four-fifths require 
a maximum dose of 40 mg. daily, while the 
remainder (5 per cent of the total) will need 
more. It can be seen in Table 1 that the higher 
the dose and the longer the higher dose is con- 
tinued, the greater the incidence of granulocyto- 
penia. For these reasons we believe a dose of 40 
mg. should be exceeded only if three weeks of 
trial fail to bring about considerable improve- 
ment. Furthermore, if larger doses are required 
they should be diminished at the first sign of 
improvement. In this way we have come to 
believe that the reactions to methimazole can be 
decreased to a fraction of 1 per cent. 

There is a further difference between the bone 
marrow intoxications caused by methimazole 
and those due to the thiouracils. In the case of 
the latter two, when the white blood count has 
dropped below 3,000 per cu. mm. with a simul- 
taneous fall of the polymorphonuclear cells to 
30 per cent or below, the reaction almost in- 
variably has proceeded to complete agranulo- 
cytosis. Of the nine recorded instances of 
granulocytopenia noted in Table 1, initial counts 
in seven following the onset of symptoms were 
below the levels mentioned, but only in three 
did the granulocytes disappear entirely. 

In summary, it appears that the bone marrow 
reaction to antithyroid compounds is a truly 
toxic rather than an allergic one, in which the 
nature of the drug, the size of the daily dose, the 
duration of administration and a susceptible 
constitution all play a role. None of the effective 
drugs used thus far is wholly free of such toxic 
activity, although in three of them this is so low 
that clinical usage, with proper precautions, 
is justified. 

Rules for avoiding granulocytopenic reactions 
are simple and usually helpful: (1) Use the 
average effective dose of the compound to be 
employed; increase this only when the initial 
dose has failed to improve the patient. (2) If 
a larger than average dose of compound is em- 
ployed, decrease this as soon as improvement 
begins. (3) If the average effective dose is 
satisfactory, continue this dose until the patient is 
euthyroid and then decrease, at first rapidly and 
then gradually. (4) Have the patient report to 
the physician if and when he has a sore throat, an 
unexplained fever, generalized aching, a rash 
or generalized pruritus. (5) Check the blood 
count immediately in the patient with active 
symptoms. If leukopenia of severe degree is 


jury, 1954 


Antithyroid Compounds—McGavack, Chevalley 39 


present (less than 2,500 cells with a normal 
differential count or less than 3,000 cells with a 
diminished percentage of granulocytes), stop the 
drug at once, give penicillin and an abundance of 
fluids. Various liver and vitamin preparations 
have been suggested as part of the therapeutic 
regimen. Despite some favorable laboratory 
studies on small animals, we have yet to see any 
unequivocal proof that any of these agents 
influence the course of agranulocytosis due to 
antithyroid compounds as it appears in the 
human being. Transfusions may actually do 
harm. 
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Hereditary Hemorrhagic Telangiectasia’ 


Nine Cases in One Negro Family, with Special Reference to Hepatic 


Lesions 


J. LAwron SmirH, M.p.t and MERRILL I. LINEBACK, M.D. 


Atlanta, Georgia 


EREDITARY hemorrhagic telangiectasia is 
a well known disease, as evidenced by 
the fact that 1,451 cases were reported! 
to 1950, yet certain aspects of the syndrome 
remain to be clarified. One of these is the fact 
that of all the recorded cases only two isolated 
instances have been noted in the Negro race.?? 
Another is the controversy which has existed as 
to whether or not hepatic lesions occur in this 
disease and, if so, the nature of such lesions. 
Occurrence of the disease without visible 
telangiectasia has also been debated, although 
such cases have been recorded previously on 
several occasions. 

We have recently studied nine cases in one 
Negro family, an opportunity which arose as the 
result of investigation of recurrent severe 
epistaxis, without apparent telangiectasia, in a 
thirteen year old colored boy. Enlargement of the 
liver in this boy had been noted throughout 
sixteen hospital admissions in the preceding 
eight years. We found that while no cutaneous 
lesions were demonstrable in this family, venous 
telangiectases were present on nasopharyn- 
goscopic examination in all nine available 
members of the immediate family. Hematologic 
studies of this family revealed thrombocyto- 
megaly with moderate thrombocytopenia in the 
four most severely affected members, these find- 
ings being absent in the rest. Deafness of 
moderate to severe degree was present in four 
members of this family. In a review of the avail- 
able literature, we have found that neither of the 
latter two factors has been investigated in this 
disease. For these reasons we present the follow- 
ing cases, along with the histologic findings in 
the first such case in which liver biopsy was 
performed. In addition, the autopsy findings of 


liver involvement in a seventy-one year old 
white female with this disease are recorded. 


PRESENTATION OF CASES 


The first patient (L. B. No. 239517), a thir- 
teen year old Negro boy, was born by normal 
spontaneous delivery in Grady Memorial Hos- 
pital on November 22, 1940. He was not seen 
again until 1945, except for outpatient therapy 
for purulent otitis media at the age of ten months. 
Since 1945 he has been admitted sixteen times, 
with an average of twenty-seven days each 
admission, for a total of 432 hospital days. 

On July 9, 1945, the then five year old child 
entered because of spontaneous attacks of 
epistaxis which had occurred during his first 
year. His mother stated that he had developed 
fairly normally up to one year of life, when he 
was noted to be lethargic, weak and susceptible 
to nose bleeds at the slightest provoca’ on. 
These seemed to be seasonal in occurrence, 
more marked in hot weather, and lasted from 
thirty minutes to four or five hours. He had 
always been retiring in nature and appeared 
less strong than the other children. There was no 
history of hematemesis, melena, hemoptysis or 
purpura. 

Positive physical findings in 1945 included a 
low grade fever, tachycardia, icteric sclerae and 
evidence of recent hemorrhage from the right 
naris. The liver was palpated three finger- 
breadths below the right costal margin, with a 
firm edge which was neither nodular nor tender. 
The spleen was not palpable. Laboratory data 
are included in Table 1; all tests for a hemor- 
rhagic diathesis were negative at that time. 
He received four whole blood transfusions (type 
II, A); while receiving the third a febrile reac- 


* From the Medical Service, Grady Memorial Hospital, and the Department of Medicine, Emory University School 
of Medicine, Atlanta, Ga. 
t Present address: United States Air Forces, Korea. 
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tion occurred, the others being uneventful. 
He was given blood, iron and crude liver extract. 
His hospital stay was remarkable only for the 
passage of dark red blood in his stools on several 
occasions. He was discharged on September 1, 
1945, with the diagnosis of epistaxis of unde- 
termined origin. 


taken. Upon review of these sections (Fig. 1), 
the diagnosis of post-hepatitic cirrhosis was 
reconfirmed. This is the first reported instance of 
liver biopsy in this disease. The intractable 
nosebleeds continued relentlessly until on Janu- 
ary 28, 1950, during his twelfth admission, a 
right external carotid artery ligation was done, 


TABLE I 
LABORATORY DATA* 


Total 
Date ne. High. Het. Platelets Protein 
(millions) | (gm.) lien. %) 
7- 9-45 | 3.23 | 6.0} 16 171,000 7.2 
245 | 4.29 (13.0) ....] ...... 5.1 
5- 1-46 | 1.23 
2-23-48 | 4.08 7.4 
10-27-48 | 1.28 a 1 10-5 6.7 
11-29-49 2.20 3.8 | 15 170,000 7.4 
11-17-50 2.86 9 OM 
5-13-52 2.15 seated ° 
12- 8-52 1.93 90,000 6.8 
(alb: 3.0 
glob: 3.8) 
2-13-53 6.8.1 27 139,490 6.6 
(alb: 3.0 
glob: 3.6) 
4-10-53 aor 6.4 | 24 136,000 


(large platelets) 


Cephalin 
| Flocculation 


Thymol Icteric 


Comments 
Turbidity Index 


Test 
Alk. phosphatase 1.3 B.U. 
No significant response to folic acid 
therapy 
neg. 5 units 16 X-ray: ‘“‘cardiac enlargement and 
splenomegaly” 
5 units 28 “No roentgenologic evidence of 
esophageal varices” 
neg. 15 units 11 Cellular bone marrow, negative skull 
films 
‘““Marked cardiac enlargement; lungs 
show only mod. cong.” 
i+ 8 units 8 Ist PPD: neg., Kahn: neg., histo- 
plasmin: neg. 
neg. 20 units EKG: “Lt. ventric. hypertrophy” 
**Essent. normal bone marrow” 
1+ 12 units BSP: 20% retention in 45 min. 
3+ 5 units Serum bilirubin: 0.4 mg. 7; stool 


guaiac-neg. 


* Urine, bleeding time, coagulation time, clot retraction time, erythrocyte fragility, prothrombin time repeatedly normal. Sickling, negative; 
gastrointestinal series: negative for esophageal varices; reticulocytes: 0.6 % to 17.7% (average: 3%). 


All subsequent admissions were because of 
extreme anemia due to intractable epistaxes, 
and he frequently entered with hemoglobin 
levels ranging from 1.6 to 3 gm. per cent. Up to 
the time of this writing he had received over 
seventy whole blood transfusions of from 300 to 
500 cc. each. During his third hospital admission 
in 1946 jaundice was again noted and his spleen 
was palpated for the first time. Since then 
splenomegaly has been persistent. On his fourth 
admission in 1947 cardiomegaly with tachy- 
cardia and a systolic gallop rhythm with both 
systolic and diastolic basal murmurs were 
noted. Hepatic and splenic enlargement were 
again manifest and extramedullary hematopoie- 
sis was suspected as the cause. Hemorrhagic 
telangiectasia was mentioned in the differential 
diagnosis at that time but never received much 
consideration because there were no visible 
telangiectases. Because of the clinical suspicion 
of “Banti’s syndrome,”’ liver biopsy was under- 


since all local measures had proved unsuccessful. 
However, this procedure also proved unavailing. 

One of us (J. L. S.) first encountered the 
patient when he was transferred from the 
pediatric to the medical service. Other than the 
epistaxes, no bleeding or bruising tendency had 
been noted. Family history at that time revealed 
that although all of his siblings had had epistaxes, 
in only his mother, two brothers and one sister 
were these severe enough for visits to the hospital. 

Physical examination on December 2, 1952, 
revealed blood pressure 120/0 mm. Hg, tem- 
perature 100°F., and weight 50 pounds. He was 
an underdeveloped twelve year old boy present- 
ing marked pallor of the skin and mucous mem- 
branes. Positive findings included a low grade 
fever, slight pallor of the optic discs and marked 
cardiomegaly with a forceful apical impulse 
visible at the left anterior axillary line. A grade 
III systolic murmur was heard diffusely over 
the precordium, loudest in the left second and 
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third interspaces. The upper border of the liver 
percussed in the fifth right interspace in the mid- 
clavicular line; the tender lower border was 
palpable 4 cm. below the costal margin and 
extended to the left of the midline in the epi- 
gastrium. The spleen presented a round, smooth, 
firm edge 3 cm. below the costal margin. Soft, 
generalized, discrete lymphadenopathy was 
noted. An anterior nasal septal perforation 
testified to the frequent cauterizations. No 
telangiectases were visible on the skin or mucous 
membranes. There was no jaundice, fetor 
hepaticus or palmar erythema. 

In the hospital severe epistaxis, requiring 
eight transfusions of type A blood and anterior 
and posterior nasal packing, occurred in the 
first four days. Cauterization of a local bleeding 
point superior to the perforation decreased the 
epistaxis. Further transfusions, ferrous sulfate 
and a high protein diet were administered. There 
was a rapid decrease in cardiac dilatation and 
hepatomegaly, the liver receding to the former 
level of 4 cm. below the right costal margin. 
He was discharged improved on December 23, 
1952. 

Findings in Family. This patient’s mother, 
age forty-two; four brothers, ages eleven, twelve, 
fifteen and sixteen; and three sisters, ages nine, 
nineteen and twenty-two were then investigated. 
The father, age fifty-two, and one brother, age 
twenty-four, were not available. Careful search 
revealed no cutaneous telangiectasia and no 
hepatosplenomegaly in any member of the pa- 
tient’s family. After topical anesthetization 
with two per cent cocaine, nasopharyngoscopy 
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Fic. 1. Liver biopsy revealing post-hepatitic cirrhosis. 


by one of us (M. I. L.) demonstrated prominent, 
unmistakable telangiectasia at the posterior end of 
the middle turbinates, around the torus tubarius 
bilaterally, and diffusely scattered over the 
entire posterior nasopharyngeal vault in the 
patient and in all eight members of his immedi- 
ate family examined. These lesions were com- 
posed of submucous, dilated, tortuous, con- 
voluted vessels consistent with enlarged capillaries 
or venules. A son of the oldest sister was exam- 
ined but these lesions were not found in his 
nasopharynx. 

We noted that the mother was totally deaf, 
and that it was necessary to speak loudly and 
distinctly to the twelve and fifteen year old 
brothers. Further questioning revealed that 
the twenty-four year old brother, who was 
absent, had worn a hearing aid for several years. 
Since the nature of this deafness has yet to be 
determined, it remains to be seen whether it is 
significant or coincidental. Hematologic studies 
of this family revealed that thrombocytomegaly 
and moderate thrombocytopenia (circa 100,000 
per cu. mm.) were present in four of the ten, and 
absent in the others. 


COMMENTS 


Rendu-Osler’s disease has been defined? as a 
hereditary affection manifesting itself in local- 
ized dilatations of capillaries and venules, 
forming distinct groups or telangiectases, which 
give rise to profuse hemorrhage either spon- 
taneously or as the result of trauma. The typical 
history consists of the onset of epistaxis in child- 
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hood, varying in intensity and frequency, and 
the development around the ages of twenty to 
thirty-five of varying morphologic forms of 
reddish to violaceous cutaneous telangiectases. 
These lesions usually increase in number as 
age advances. The diagnostic triad consisting 
of (1) hereditary tendency, (2) presence of 
visible telangiectases and (3) tendency to 
bleed from these lesions, has been emphasized*’ 
as essential for diagnosis. However, the insistence 
upon a familial or hereditary history has been 
modified by Fitz-Hugh’s* emphasis of atavism, 
or “‘skipped generations.”’ Stock® stated that ‘‘it 
is highly probable that in about 20 per cent of 
the recorded cases the disease developed in the 
total absence of a family history of its occur- 
rence.” The well known occurrence of epistaxis 
preceding by many years the development of 
visible telangiectases is re-emphasized by our 
cases. Fitz-Hugh*® summarized this by stating: 
‘*“Telangiectases, however, are not discovered as 
a rule until adult life is reached. For . . . the 
lesions do not appear on the face and other 
cutaneous surfaces until after twenty years of age 
in most instances.” 

Blumenfeld’! in 1926 and Giffin’? in 1927 
reported a syndrome of familial epistaxis with- 
out telangiectasia. This diagnosis was made 
initially in our first case until nasopharyngoscopy 
revealed multiple telangiectases. Since neither 
of these authors mentioned nasopharyngoscopy, 
this syndrome comes under question, as telan- 
giectases may be lacking on external inspection 
although abounding in the posterior naso- 
pharynx. It is interesting that five of our nine 
patients were asymptomatic and never had 
consulted a physician. They were diagnosed only 
by investigating the family of our first case. 
This may explain why this disease can occur in 
the absence of a positive family history. 

Garland and Anning’ in a complete bio- 
graphic study stated that 244 recorded families 
had been reported to 1950, including 648 males 
and 703 females (sex not stated in 64) for a total 
of 1,451 affected persons. In 112 families in 
which full sibships were given, the ratio was 449 
males to 463 females. Of 463 individuals who 
transmitted the defect, 220 were male and 243 
female. Thus it is established that the disease, 
which is transmitted as a mendelian dominant, 
affects both sexes equally. The racial incidence 
is of interest. Wintrobe!® stated that the pa- 
tients have been of the following stock, in 
the order named: (1) Anglo-German, (2) 


Latin, (3) Scandinavian and (4) Jewish. He 
mentioned but a single report? in the Negro race 
and we have found only one additional such 
instance. 

The differential diagnosis of true familial 
epistaxis has generally included'* three condi- 
tions: (1) Hereditary hemorrhagic telangiec- 
tasia; (2) pseudohemophilia (von Willebrand’s 
disease)'* and (3) hereditary familial purpura 
simplex (of Davis).!® Although some overlapping 
of these has been reported,'®'’ the presence of 
visible telangiectases, with a typical history, is 
diagnostic of Rendu-Osler’s disease. These 
patients may bleed from any site of the lesions. 
Therefore, two other aspects of the disease 
should be considered: (1) The morphology of 
the lesions and (2) the sites of their occurrence. 
Osler'*:'* described three types of lesions in this 
disease: elevated or nodular forms, simple 
arterial spiders and violaceous macular types. 
The most typical cutaneous lesion is a small (1 to 
3 mm.) punctiform, non-elevated, purple telan- 
giectasis. These lesions appear in the following 
sites in decreasing order of frequency: nasal 
mucous membrane, inner surface of lips, gingiva, 
buccal mucosa, palate, tongue, skin of face, 
trunk, fingers, under the nails, conjunctiva, 
scalp and ears. Visceral lesions are also fre- 
quently encountered in the stomach, respiratory 
tract, uterus, kidney, bladder, meninges, brain, 
spinal cord and eye. These lesions may bleed on 
the slightest trauma or even during sleep, al- 
though there is no undue bleeding from cuts 
of unaffected skin. The number of unusual 
syndromes presented by this disease is far too 
great to be included in this discussion which is 
concerned chiefly with hepatic lesions; hence 
pulmonary arteriovenous fistulas,*°~*® which 
have been the chief concern of authors during 
the past decade, and other manifestations such as 
retinal bleeding, associated with Sturge-Weber, 
Hippel, Lindau, Bourneville’s disease, etc,*” will 
not be discussed here. 

The basic pathologic lesion has caused some 
controversy, chiefly as to pathogenetic and 
etiologic significance. There have been four 
basic schools of thought. The first describes 
enlarged vessels lined by a single layer of 
endothelial cells, with no muscular or elastic 
layer. This histologic description, first given by 
Hanes,* has been concurred in by the majority 
of investigators.**~*° A minor variation was 
Fingerland and Janousek’s*! belief that the 
disease represents simply a dilatation of the 
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venous portions of precapillaries. The second 
group agrees that the small vessels are dilated 
and elastic fibers are diminished but believes 
that the primary lesion is a weakness of connec- 
tive tissue, because of the occurrence of hernias 
and varicosities in these patients‘? on occasion, 
and degeneration of collagen and elastic fibers in 
areas of skin not affected by telangiectases.** 
Ullmann** proposed the third idea, that the 
lesion is not a dilatation but a new formation of 
vessels. Finally, Ravina,*®? quoting Duvoir, 
Benk6** and Pillsbury‘’* proposed widespread 
multiple congenital anomalies as the chief 
feature, with constitutionally weak capillary 
endothelium, young vascular tissue, or endo- 
thelial rests of embryonal origin representing 
merely the superficial component of a process 
associated with visceral angiomas. 

Autopsied Case of Telangiectasia of the Liver. 
This seventy-one year old white female had had 
recurrent bleeding from the nose, mouth and 
gums for many years, with subsequent anemia, 
and had received many transfusions during the 
ten years preceding her death. She had multiple 
cutaneous and mucous membrane telangiectases. 
She died in this hospital with coronary and 
cerebral arteriosclerosis in 1949, and autopsy 
(No. A-49-406) revealed telangiectasia in skin, 
gastrointestinal tract and liver. The section of 
liver reveals multiple subcapsular telangiectasia 
and chronic hepatic congestion but no evidence 
of cirrhosis. (Fig. 2.) 

These histologic findings agree with the 
majority of observers, although we draw no 
pathogenetic conclusions therefrom. ‘Thus the 
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Fic. 2. Liver from autopsied case revealing subcapsular telangiectasia. 


telangiectasia are simply blood-filled spaces 
lined by a single layer of endothelium, sur- 
rounded by a thin zone of connective tissue 
lacking in muscular and elastic components. 
This lack of protection explains why hemorrhage 
is so easily induced and at times so difficult to 
control in those delicate lesions located immedi- 
ately beneath a thin cutis or mucous membrane. 

Hepatic Lesions. The subject of hepatic lesions 
occurring in or concomitant with Rendu-Osler’s 
disease is perhaps the most confused aspect of the 
syndrome. Opinions have varied as evidenced 
by the following: Brandel** stated: ‘Osler 
pointed out that a certain connection existed 
between hereditary telangiectasia and liver 
disease and since then a number of cases of this 
combination have been recorded. The liver 
changes generally take the form of cirrhosis, 
chiefly of Laennec’s type.”” However, Schuster, 
in a review of the nine autopsied cases to 1937, 
stated: “enlarged livers found clinically in these 
patients have often been presumed to be cir- 
rhotic, but this has only once been confirmed at 
autopsy. The ordinary portal cirrhosis of middle 
life is so often accompanied by telangiectasia 
that there is a temptation to assume an analogous 
connection in familial telangiectasia. There is 
very little clinical or pathological support for 
this assumption.” 

Hepatomegaly, which has been noted fre- 
quently, has been the subject of a good deal of 
speculation but very little objective information 
is available. Hence it is difficult to assess the 
incidence and severity of the hepatic lesions in 
those cases reported. In 1931 Fitz-Hugh*® 
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presented a case in which, after twenty years of 
moderately severe epistaxis, splenomegaly de- 
veloped before age fifty, and hepatomegaly at 
age fifty-eight, both before the first transfusion. 
This patient died of acute atrophic toxic 
hepatitis after the third transfusion. Fitz-Hugh 
therefore emphasized three unusual features of 
the disease: (1) Splenomegaly and _ hepatic 
enlargement, (2) intolerance to transfusions 
and (3) the interesting coincidence of identical 
blood groups (‘“O,” or type IV, Moss). Many 
cases have since been reported with blood groups 
‘“‘A”’ and “B” but this matter has not been finally 
settled, as Vischer** pointed out that these may 
represent heterozygous instances. Bean*® said 
in 1945: ““Hepatomegaly and splenomegaly have 
been specifically noted in not more than two per 
cent of all the cases reported.’ He regarded 
hepatic and splenic enlargement as coincident 
rather than intrinsic findings, and considered 
hemorrhage into the liver or spleen as possible 
causes for enlargement in those instances re- 
ported. Ashby and Bulerm®! stated that hepato- 
megaly had not been noted in any of the fifty-six 
patients of Garland and Anning. 

There is conflicting opinion even concerning 
the autopsied cases. According to Brandel,** 
Johnson and Nordenson found some disturbance 
of liver function in all of eight cases and they 
stated that in all autopsied cases cirrhosis of the 
liver was found. For this reason they considered 
liver damage leading to atypical cirrhosis a 
feature of the syndrome. However, Schuster*® 
found that although in life liver enlargement was 
usually accompanied by splenic enlargement, 
in four of the five complete postmortems re- 
corded to 1937 the spleen was enlarged but not 
the liver. In two*® there was acute necrosis of 
the liver following transfusion intolerance, the 
other two had an indeterminate condition and in 
Schuster’s case congestion and degeneration of 
the liver attributable to heart failure, with ve- 
nous dilatation and patchy periportal and peri- 
biliary fibrosis but no generalized fibrosis, was 
found. 

In 1935 van Bogaert «xd Scherer®? reported 
an autopsied case with both hereditary telangi- 
ectasia and Laennec’s cirrhosis. This was a 
forty-six year old male who had been a con- 
sumer of alcohol and narcotics since age 
nineteen. Werner®* autopsied a forty-three year 
old male and found in the 1,700 gm. liver that 
the capsule was thickened and that telangiectases 
were present in connective tissue strands through- 


out the section, but stated that ‘‘a true cirrhosis 
is not present.” 

Hepatic lesions have been noted by many 
other Vischer’s** autopsied 
case revealed slight inflammatory and circula- 
tory changes of the liver with fatty infiltration 
but no cirrhosis. A fascinating case was reported 
by A. J. Brink*' of a nineteen year old woman 
with an epigastric hernia of five years’ duration. 
At operation a pulsating hemangiomatous mass 
extending into the liver along the falciform 
ligament was found. She also had a pulmonary 
arteriovenous fistula, telangiectases of skin, 
palate, etc., and splenomegaly. Her liver func- 
tion tests revealed prothrombin time, 65 per 
cent of normal; thymol turbidity, 4 plus; and 
alkaline phosphatase, 29.6 K-A units. The serum 
cholesterol, total protein, albumin and globulin 
were normal. Brink suggested that the splenic 
enlargement in his case was either associated 
with the hemolytic tendency’? or was due to 
portal hypertension because of arteriovenous 
anastomoses in the pulsating hepatic angiomat- 
ous mass. Ytrehus’* autopsied a fifty-four year 
old woman with Rendu-Osler’s disease and 
found cirrhosis, closely resembling Laennec’s 
type, but with telangiectatic dilated vessels in 
liver, nasal mucosa and brain. He advised extra 
caution in administering potentially hepatotoxic 
drugs to patients with telangiectases. 

It is therefore evident that hepatomegaly 
occurs frequently in hereditary hemorrhagic 
telangiectasia. The etiology of this liver enlarge- 
ment is difficult to determine from the literature 
because of conflicting opinions and paucity of 
objective data. In retrospect, although the fre- 
quent occurrence of subcapsular telangiectasia 
and the reported cavernous hemangiomas of liver 
in Rendu-Osler’s disease would make one wary 
of biopsy, it has, as in our first reported instance, 
cast some light upon the cause of hepatomegaly 
in this disease. It has long been known that 
hepatomegaly tends to occur in those patients 
who have manifested the disease for a long time 
and who have bled severely. Such patients would 
naturally have received the most blood trans- 
fusions. Homologous serum hepatitis and _ its 
sequelae are generally considered today as 
frequent and feared complications of blood 
transfusion. Patients such as ours, who received 
seventy transfusions in the past eight years, stand 
a high statistical chance of contracting this 
viral disease. Post-hepatitic cirrhosis, an entity 
widely appreciated only in the last few years, 
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undoubtedly occurred previously in some of these 
patients but was unrecognized as such. We 
believe that this should be considered a cause for 
hepatomegaly in this disease. 

Another cause for hepatomegaly is the occur- 
rence of the basic lesion in the liver. This is 
illustrated by our autopsied case (Fig. 2) and 
Brink’s instance of a cavernous hemangioma of 
liver presenting as an epigastric hernia. 

Stull another cause for hepatomegaly in this 
disease is congestive heart failure secondary 
to anemia. With hemoglobins ranging from 
1.6 to 3 gm. per cent, cardiac decompensation 
occurred in our patient and the size of his liver 
increased even further at these times. The acutely 
swollen, tender liver would promptly resume its 
former size after adequate transfusion. 

Although the biopsy findings of post-hepatitic 
cirrhosis may have been due to hepatitis from 
multiple transfusions, our patient had icterus 
and hepatomegaly on his first admission before 
receiving any blood. Further inquiry revealed 
that he had received routine parenteral im- 
munizations at two years of age. These could 
have resulted in homologous serum hepatitis but 
we cannot exclude the possibility of telangiec- 
tasia of the liver in addition to post-hepatitic 
cirrhosis in this patient even though no vascular 
lesions were seen on liver biopsy. 

The occurrence of Laennec’s cirrhosis con- 
comitant with Rendu-Osler’s disease has been 
reported.°” It seems likely to us that the repeated 
insults of hepatic anoxia subsequent to severe 
blood loss, especially in cases as severe as ours, 
along with protein depletion and dietary inade- 
quacies, would increase any predisposition to 
Laennec’s cirrhosis. Thus the combination of 
alcoholism (as in van Bogaert and Scherer’s 
case) and nutritional deficiencies might be 
expected to result in Laennec’s cirrhosis in a 
higher percentage and to a more marked degree 
in these persons than in normal individuals. 
However, on the basis of available information 
we see no more fundamental relationship be- 
tween Rendu-Osler’s disease and Laennec’s 
cirrhosis than this. There was no evidence of 
cirrhosis in our autopsied case and nothing in the 
clinical data to suggest Laennec’s cirrhosis in 
our young Negro boy. 

Multiple transfusions in our patient raised the 
question of exogenous hemochromatosis.’4 Biopsy 
of a cervical lymph node revealed hemosiderin- 
laden macrophages in a few fields; however, the 
absence of such deposits in the liver biopsy, and 
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the minimal degree seen in this node made such 
a diagnosis untenable. We have found no such 
case reported in the literature, as might be 
predicted since it would be highly unlikely that 
an excess of iron could be given to patients 
bleeding frequently and profusely. 


SUMMARY AND CONCLUSIONS 


1. Nine cases of hereditary hemorrhagic 
telangiectasia in one Negro family and one 
additional autopsied case of telangiectasia of the 
liver are reported. Because of the rarity of 
reported cases of this disease in the Negro these 
cases are of unusual interest. 

2. The difficulty in diagnosing this disease in 
infants, in whom epistaxis precedes the develop- 
ment of cutaneous telangiectases, is stressed. The 
necessity for nasopharyngoscopic examination in 
such cases is emphasized. 

3. Thrombocytomegaly with moderate throm- 
bocytopenia was present in four members of this 
family but absent in the others. Deafness of 
moderate to severe degree occurred in four of 
ten members. 

4. Hepatomegaly occurs frequently in heredi- 
tary hemorrhagic telangiectasia. It may be due 
to (1) telangiectases in the liver, (2) post- 
hepatitic cirrhosis, (3) congestive heart failure 
secondary to anemia and (4) the development 
of Laennec’s cirrhosis upon exposure to alcohol- 
ism or nutritional inadequacies. 
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Multiple Myeloma Simulating Aplastic 
Anemia’ 


Tuomas N. JAMEs, M.D. and RAYMOND W. Monro, M.D. 


Detroit, Michigan 


ECAUSE general supportive care is usually 
the paramount initial concern in aplastic 
anemia, etiologic considerations are often 


marrow aspiration in such Cases is often mislead- 
ing, although the diagnosis in this type of case 
can be made if a sample of myeloma tumor is 


Fic. 1. Marrow aspiration pitfalls in multiple myeloma. A, normal bone marrow aspirate obtained when puncture is 
made during the very early phase, as in “‘solitary’’ myeloma. B, normal bone marrow aspirate obtained during a 
later phase, when the needle enters between scattered focal lesions. C, non-diagnostic cytology obtained when the 
aspiration is from the periphery of a focal lesion; an increase in the plasmacytic series but no abnormally immature 
(myeloma) cells present. D and E, aspiration directly from a tumor nodule or from a marrow diffusely infiltrated 
presents two possible results: (1) a “dry” tap, due to inability to aspirate a portion of the cohesive tumor, (2) solid 


sheets of myeloma cells, if the tumor is less cohesive. 


deferred and even after study may remain 
enigmatic. The differential diagnosis seldom 
includes multiple myeloma. This report presents 
cases which were nosologically aplastic anemia 
but etiologically proved to be multiple myeloma. 

Multiple myeloma is extremely difficult to 
diagnose when it is presented as aplastic anemia. 
Schwartz, Armstrong, Loeffler and Mavrelis! 
state, ‘“‘Attention is called to the ease with which 
the condition (multiple myeloma) may be 
mistaken for aplastic anemia.”’ A negative bone 


aspirated. Difficulty in aspiration is not only one 
of locating the tumor site but sometimes also of 
removing the dense coherent myeloma tumor. 
(Fig. 1.) 

Although moderate anemia is one of the 
cardinal findings in multiple myeloma, severe 
anemia is an uncommon early manifestation.*~* 
The pathogenesis of the anemia is not clearly 
understood. The three etiologic factors usually 
considered are listed by Limarzi® and others’: 
as follows: (1) tumor replacement of normal 


* From the Division of Hematology, Henry Ford Hospital, Detroit, Mich. 
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marrow, (2) metabolic (toxic) inhibition of 
marrow function by products of myeloma cells 
and (3) renal failure with consequent azotemia. 
In addition, Custer’ suggests that increased 
hemolysis is contributory. 

In view of the paucity of published reports 
one would conclude that myeloma is a rare cause 
of aplastic anemia. In a study of fifty-eight 
histologically proven cases of myeloma, how- 
ever, we have encountered three such instances. 
We believe that myeloma is not as rare a Cause 
of this ‘“‘symptom” as would at first seem ap- 
parent from the literature. 

In addition to the case of Schwartz et al.! 
a group of these cases resembling aplastic anemia 
has been reported by Begemann.? It is considered 
worth while to report three additional cases for 
two reasons: (1) report of such cases has been 
uncommon and (2) for the first time attention 
has been directed to the incidence of such cases 
in a review of a large series of myeloma cases. 
The latter fact serves to emphasize that myeloma 
should always be included in the etiologic 
differentiation of pancytopenia. 


CASE REPORTS 


Case 1. C. S., a forty-five year old male 
Negro core room sprayer, was first seen August 
26, 1952. He complained of acute right lower 
abdominal pain, right costovertebral angle pain 
and hematuria. The patient had been losing 
weight for over a month and had had back pain 
for about one week. There was no industrial 
exposure to toxic agents and he had been taking 
no medications but had recently partaken of 
some “‘corn whiskey.” 

Blood count on admission revealed a hemo- 
globin of 9.2 gm., red blood cell count of 3.01 
million, white blood cell count of 5,050 with 28 
per cent neutrophils, 2 per cent eosinophils, 3 per 
cent monocytes and 67 per cent lymphocytes. 
Urine was grossly bloody. Blood non-protein 
nitrogen was 80 mg. per cent and fasting blood 
sugar 97 mg. per cent. Erythrocytic sedimenta- 
tion rate was 25 mm. per hour (Wintrobe; 
corrected) and the hematocrit 26 mm. Examina- 
tion of the cerebrospinal fluid revealed a protein 
of 66 mg. per cent but was not otherwise remark- 
able. Cephalin cholesterol test was 2 plus with a 
normal thymol flocculation and turbidity reac- 
tion. Prothrombin time was 22 seconds (52 per 
cent of normal). Blood lead was 9.5 wg. per cent. 
Albumin-globulin ratio was 5.1/2.2 gm. per 
cent. Tests for urinary arsenic and mercury were 
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negative. Carbon dioxide combining power was 
39.6 vol. per cent and the plasma chlorides 
563 mg. per cent. 

Progress laboratory examinations revealed 
increasing anemia. a last hemoglobin determina- 
tion on September 9th being 7.1 gm. Urinalyses 
revealed 4 plus albuminuria with a specific 
gravity of 1.014 and decreasing numbers of red 
blood cells. There were no casts. Non-protein 
nitrogen progressively increased to 155 mg. per 
cent. 

Blood examination by the special hemocyto- 
logic laboratory revealed a platelet count of 
36,000 per cu. mm., normocytic red blood cells 
and marked rouleaux formation. Percentile 
distribution of the white blood cells was essen- 
tially as before, except that on September 3rd 
the peripheral blood contained 2 per cent plasma 
cells, 5 per cent proplasmacytes and 5 per cent 
histiocytes. Sternal marrow aspirations were 
examined on August 29th and September 5th. 
The myeloid: erythroid ratio on these examina- 
tions was increased from 9.2:1 and 15.6:1. 
Both erythrocytic and granulocytic series were 
depressed and the megakaryocytic series was 
virtually absent. The plasmacytic series was 
increased to 3.6 per cent and 11.0 per cent but 
most of these were mature plasma cells. The 
report was as follows: ‘‘There is general hypo- 
plasia but even so, normoblasts and megakaryo- 
cytes are disproportionately decreased.” 

Intravenous pyelograms made on the day of 
admission revealed the absence of renal function 
bilaterally. Except for some cardiac enlargement 
the chest x-ray was normal. Skull x-rays were 
normal. Spine x-rays revealed advanced de- 
generative changes and narrowing of the disc 
space between C-2, 3, 4, 5 and 6. No localized 
area of bone destruction was noted. The electro- 
cardiogram revealed delayed activation of the 
left ventricle. 

The day after admission the patient became 
psychotic and during the remainder of the 
hospitalization required sedation and _ close 
observation. Urinary output progressively di- 
minished to less than 400 cc. daily. The tempera- 
ture remained normal; there was tachycardia, 
ranging between 100 and 120 beats per minute; 
the blood pressure receded to 140/70 mm. of 
Hg where it remained. 

Therapy was symptomatic and consisted of 
tube feeding, sedation and cortisone® 100 mg. 
intramuscularly q.i.d. Antibiotics (penicillin and 
streptomycin) and British anti-lewisite were 
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Fic. 2. Section of bone marrow from Case 1 (C. S.), demonstrating extensive in- 
filtration by myeloma cells replacing almost all normal hemopoietic tissue. 


is 


Fic. 3. Section of kidney from Case 1 (C. S.) showing the classic changes of 
“myeloma” kidney. Of particular note is the cellular reaction to the protein ma- 


terial occluding the tubular lumen. 


given empirically. Transfusions with packed red 
blood cells were ineffective in raising the hemo- 
globin. The patient’s course was progressively 
downhill. On September 9th the pulse rose to 
156/minute; there was tachypnea of 38/minute 
and hyperpyrexia of 104.6°r. (rectally). The 
patient became totally unresponsive and expired 
that day. 

Autopsy was performed. On gross examina- 
tion the bone marrow was pale and resembled 
that seen in aplastic anemia. The most remark- 


able finding microscopically was almost com- 
plete replacement of the rib and vertebral 
marrow by myelomatous growth. (Fig. 2.) The 
kidneys were large and pale and both grossly 
and _ histologically demonstrated the typical 
findings of ‘myeloma kidney.” (Fig. 3.) There 
was microscopic calcification in the mucosa of 
the stomach. (Fig. 4.) Extramedullary foci of 
hematopoiesis were present in the liver and 
spleen. 


Comment. Although the total leukocyte count 
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was low normal (5,050/cu. mm.), there were 
only 30 per cent granulocytes. This was even 
more impressive when viewed in the light of the 
acute toxicity of the illness. 

The correct etiologic diagnosis was not proved 
antemortem in this case although the working 
diagnosis (acute aplastic anemia) was apropos. 
Aspiration of the iliac crest or vertebral marrow 
might have clarified the etiology. Examination 
of the urine (4 plus albuminuria) for Bence-Jones 
protein might have been helpful. Lower nephron 
nephrosis due to myeloma has been described 
previously. 

Case u. D. D., a sixty-nine year old retired 
janitor, arrived at the Emergency Room on 
May 24, 1952, because of severe epistaxis. Since 
he spoke almost no English the history was 
obtained from relatives. 

For several months the patient had been hav- 
ing minor episodes of nosebleed usually asso- 
ciated with slight trauma. Four weeks prior to 
admission he had had his first major epistaxis 
followed by three more severe bouts, the most 
recent having been five days prior to admission. 
For the past six months the patient had malaise 
and anorexia and had lost 13 pounds. 

Physical examination revealed a blood pres- 
sure of 122/60 mm. Hg. There was moderate 
pallor but no petechiae. The nasal septum was 
markedly deviated to the right and the right 
septal ridge was traumatized and actively bleed- 
ing; there was generalized oozing from the 
nasopharynx. The liver was palpable 4 cm. below 
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Fic. 4. Section of stomach from Case 1 (C, S.) exhibiting calcification within the 


the right costal margin. There was no evidence of 
bleeding from the genitourinary or gastro- 
intestinal tracts. The remaining physical findings 
were non-contributory. 

Blood count on admission demonstrated a 
hemoglobin of 6.1 gm., red blood cell count of 
1.82 million, white cell count of 3,650 with 74 
per cent neutrophils (9 per cent juvenile forms), 
2 per cent myelocytes, 2 per cent eosinophils, 1 
per cent basophils, 15 per cent lymphocytes, 
4 per cent monocytes and 1 per cent plasma cells. 
There was excessive rouleaux formation and the 
platelets were markedly diminished in the smear. 
Erythrocytic sedimentation rate was 16 mm./hr. 
(Wintrobe; corrected) and the hematocrit was 
19 mm. Urine specific gravity was 1.022 and 
there was no sugar or albumin; the sediment was 
microscopically negative. The blood non-protein 
nitrogen was 62 mg. per cent and the fasting 
blood sugar 116 mg. per cent. Prothrombin time 
was 27 seconds (27 per cent of normal). Cepha- 
lin cholesterol, thymol turbidity, thymol floc- 
culation and van den Bergh tests were all 
normal. Albumin-globulin ratio was 4.6:2.5 
gm. per cent. 

The epistaxis was arrested with great difh- 
culty, requiring cauterization, oxycel® packing 
and repeated transfusions with whole blood. 
Three days after admission the patient developed 
progressively increasing tachycardia, tachypnea 
and hyperpyrexia. There was now a positive 
Babinski on the right, moderate nuchal rigidity 
and generally hyperactive deep tendon reflexes. 
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hemopoietic tissue replaced by dense infiltration of myeloma cells. 


Fic. 6. Section of kidney from Case u (D. D.) illustrating the usual findings of 


‘*myeloma”’ kidney. 


The temperature the next day reached 105.8°r. 
(rectally). The patient became unresponsive and 
quietly expired. 

Autopsy was performed and demonstrated the 
following pertinent findings. The liver was 
grossly normal. Microscopic examination of the 
liver and spleen revealed hematopoietic foci. 
Virtually all the functional marrow of represen- 
tative sections of rib and vertebral column was 
replaced by a uniform cellular growth composed 
of plasma cells and their progenitors. (Fig. 5.) 
Subcapsular hemorrhages were present in both 


kidneys and microscopically there were large 
numbers of dense hyalin casts distending and 
occluding segments of the distal convoluted 
tubules and collecting tubules. (Fig. 6.) In some 
instances there was desquamation in_ short 
ribbons attached to the casts, while in others 
there was a foreign body giant cell reaction to 
the occluding intratubular material. The lungs 
showed hypostatic pneumonia and patchy hem- 
orrhagic extravasation. Permission to examine 
the brain could not be obtained. 

Comment. Bleeding was the major problem in 
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this patient. The cause of hemorrhage in 
myeloma is a much discussed but poorly defined 
feature. The consensus has been that the usual 
factors involved in coagulation are normal?:>~7 
and that abnormal proteins contribute to the 
deficiency in clotting. Although it has been 
repeatedly stated that the platelet count is 
usually normal, such is contrary to our experi- 
ence in a series of fifty-eight myeloma cases. 

Because of the rapid downhill course and 
preoccupation with control of recurrent epi- 
staxis, investigative efforts were inadequate in 
this case. An antemortem marrow aspiration 
might have provided the diagnosis. ‘The numer- 
ous ecchymoses and the apparent intracranial 
bleeding terminally suggested thrombocyto- 
penia, and it is unfortunate that a platelet count 
was not made. The peripheral blood smear was 
almost devoid of platelets. 

Case mt. E.C., aseventy-two year old house- 
wife, had been followed elsewhere by hema- 
tologists. She was admitted to our hospital for 
the purpose of supportive care on January 8, 
1953, with their diagnosis of aplastic anemia 
established by numerous recent examinations 
of marrow from the sternum and iliac crest. In 
addition to a long history of asthenia and 
lassitude the paticnt described some vague 
migratory pains. One week prior to admission 
she had sudden onset of pain in the “‘left side of 
my face” associated with swelling. This re- 
sponded to a hip injection by her local physician. 

Physical examination revealed mucosal pete- 
chiae and marked pallor. Blood pressure was 
130/70 mm. Hg. The liver and spleen were both 
grossly enlarged and tender. The spleen ex- 
tended almost to the iliac crest and the liver 
descended below the umbilicus. Other physical 
findings were non-contributory. 

Blood count on admission revealed a hemo- 
globin of 6.6 gm., 2.02 miilion red blood cells 
and a white blood count of 3,850 with 52 per 
cent neutrophils and 26 per cent lymphocytes, 
10 per cent monocytes, 1 per cent eosinophils 
and 1 per cent basophils. Platelet count was 
16,000/cu. mm. Urinalysis exhibited a specific 
gravity of 1.007 with a faint trace of albumin 
and 4 to 6 hyaline casts per high power field. 
Blood non-protein nitrogen was 26 mg. per 
cent. Albumin-globulin ratio was 3.9:1.7 gm. 
per cent. One blood culture was obtained and 
remained sterile. 

The patient received repeated blood trans- 
fusions and was discharged improved on January 
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ypical myeloma cell from Case m (E. C.), 
representative of 20 per cent of the peripheral white 
blood cells and 91 per cent of the marrow cells. 


22nd. Nine days later she developed pain, swell- 
ing and ecchymosis over the left temple. Con- 
comitantly she became febrile and had severe 
pain of the abdomen, back and neck, requiring 
re-admission to the hospital February 6th. 

Now there were widespread ecchymoses of the 
chest and abdomen and, in addition, the sternum 
and ribs were markedly tender. Because of the 
specific bone tenderness and our experience with 
two preceding cases, the diagnosis of multiple 
myeloma masquerading as aplastic anemia was 
entertained. 

The hemogram on this admission was con- 
siderably improved due to the recent transfu- 
sions. Another blood culture again proved 
sterile. Three days later a blood smear revealed 
rouleaux formation, decreased platelets (only a 
rare giant form seen), and 20 per cent malignant 
reticular plasma cells or myeloma cells. 

Bone marrow aspiration was performed the 
next day (February 10th). Although penetration 
of the sternum was abnormally easy, only with 
great difficulty could a small amount of greyish 
material be obtained. This contained more than 
the normal number of cells, 91 per cent of which 
were myeloma cells. (Fig. 7.) 

On February 10th the patient gradually 
became unresponsive. The temperature, pulse 
and respiration continued rising as the blood 
pressure ebbed and the patient quietly expired 
that day. Permission for autopsy could not be 
obtained. 

Comment. The numerous aplastic marrow 
samples obtained elsewhere suggest that the 
hypoplasia in aplastic anemia due to myeloma is 
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not attributable to replacement of normal 
hematopoietic tissue alone, since there were 
many islands of aplastic marrow with no mye- 
loma tissue. The temporal lesion was undoubt- 
edly a myeloma nodule but unfortunately skull 
X-rays were not made. 


OBSERVATIONS 


The fact that in a series of fifty-eight cases 
of multiple myeloma three presented as 
aplastic anemia raises the question of whether 
myeloma has been missed in other cases of 
aplastic anemia. It seems likely that if myeloma 
is sought more diligently in cases of pancyto- 
penia, this combination will prove to be more 
common than is presently supposed. 

A single non-productive bone marrow aspira- 
tion or even repeated negative aspirations from 
the same bone are not sufficient to exclude the 
diagnosis of myeloma. As stated by Begemann,? 
one must perform repeated aspirations from 
various bones in order to clarify the diagnosis in 
cases of marrow aplasia. We would like to 
emphasize that there is rarely, if ever, a “dry 
tap” in bone marrow aspiration. If one is certain 
he is in the marrow cavity, there is almost 
always diagnosable material within the needle 
lumen. This material may have the appearance 
of serum and give no gross indication of con- 
taining blood. It should nevertheless be smeared 
and stained for examination. Care must be 
taken also not to aspirate a previously irradiated 
bone. Similar confusion may devolve following 
use of radioactive phosphorus or other marrow 
toxic agents. 

When the results of marrow aspiration are 
repeatedly of no aid in diagnosis, surgical biopsy 
is indicated. This affords a certain means of 
obtaining marrow tissue. 

The presence of marked hypoplasia in marrow 
not replaced by myeloma tumor supports the 
thesis that hematopoiesis suffers some sort of 
metabolic (toxic) inhibition in multiple mye- 
loma. Diffusely infiltrating myeloma probably 


enhances unusually severe anemia in two ways: 
(1) extensive replacement of normal marrow 
and (2) toxic inhibition of hematopoiesis by 
secretions from an unusually large total mass of 
myeloma tissue. 


SUMMARY AND CONCLUSIONS 


1. Three cases of multiple myeloma which 
simulated aplastic anemia antemortem are 
presented. 

2. The incidence (5.2 per cent) of this com- 
bination in a series of fifty-eight histologically 
proven cases of multiple myeloma suggests that 
myeloma must be included in the etiology of 
aplastic anemia. 
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Review 


Hemophilia and Hemophilia-like 


Diseases Caused by Deficiencies 


in Plasma Thromboplastin Factors:’ 


Anti-hemophilic Globulin (AHG), Plasma Thromboplastin Component 
(PTC) and Plasma Thromboplastin Antecedent (PTA) 


Ropert L. ROSENTHAL, M.D. 
New York, New York 


EMOPHILIA usually has been considered a 
hereditary hemorrhagic disease _re- 
lated to a specific defect in a single 

clotting factor, anti-hemophilic globulin. It is 
characterized by occurrence in males and trans- 
mission as a sex-linked recessive trait by female 
carriers; by prolonged clotting time and im- 
paired prothrombin utilization; and by normal 
values for platelet count, clot retraction, pro- 
thrombin time, tourniquet test and bleeding time. 
Recent studies have revealed, however, that any 
one of three different defects in the blood clotting 
mechanism will cause the clotting character- 
istics and clinical picture of hemophilia. The 
occurrence of more than one type of clotting 
deficiency as a cause of hemophilia-like disease 
has been suggested by mutual correction of the 
clotting defect in a mixture of bloods obtained 
from two subjects presenting the usual findings 
of hemophilia. Observations of this sort have 
been recorded by Pavlovsky,'! Koller et al.,? 
Aggeler et al.,* Schulman and Smith,‘ Poole,° 
Biggs et al.® and Rosenthal et al.’ Further identi- 
fication of the clotting factors indicates that the 
cases reported by Biggs et al.® are identical with 
the case of plasma thromboplastin component 
(PTC) deficiency reported by Aggeler et al.® 
Further studies by Rosenthal et al.’ have estab- 
lished a third plasma thromboplastin defect 
called plasma thromboplastin antecedent (PTA) 
deficiency. They showed that the type of plasma 


thromboplastin defect could be evaluated on the 
basis of the corrective effects of normal serum 
and BaSO,-treated plasma as follows: 


Corrected by: 
BaSO,- 
Serum | treated 
Plasma 
Anti-hemophilic globulin 
(AHG) deficiency............... No Yes 
Plasma thromboplastin antecedent 
Plasma thromboplastin component 


In addition, variable degrees in the severity of 
the clotting defect in true hemophilia have been 
recognized. Thus the clotting time may be 
normal or only slightly elevated as reported by 
Merskey,® Quick and Hussey’ and Graham, 
McLendon and Brinkhous.’° 

This paper presents a study of thirty-three 
patients with overt hemophilia or hemophilia- 
like disease and eleven carriers. Its purpose is to 
elucidate the clinical and coagulation character- 
istics of each type of deficiency. 


* From the Laboratories of the Joseph and Helen Yeamans Levy Foundation, Beth Israel Hospital, New York, 
N. Y. This work was supported in part by a grant (H-1107) from the National Heart Institute, National Institutes of 


Health, U. S. Public Health Service. 
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METHODS 


Histories were taken and physical examina- 
tions were performed, with particular emphasis 
placed upon the pattern and severity of hemor- 
rhage, joint involvement and _ postoperative 
bleeding. Family histories were studied for 
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centrifuged plasma. Matching or mixing studies 
were performed in each case in order to identify 
the type of coagulation defect. All coagulation 
tests were performed at 37°c. 
Modified Lee-White clotting time and heparin 
clotting time procedures were carried out ac- 


TABLE I 
CONTROL VALUES OF CLOTTING TESTS AND THEIR INTERPRETATION 


| No. of | Mean 
_ Control | Value 
_ Subjects | (min.) 


Test 


| 
| 99* 26. 
Heparin clotting time (4 gamma) 
337 


S.D.* Mean + 258.D. | Range | 
= (min.) | (min.) | 
2 1.5 §.2-11.2 4-12 Prolonged if more 
than 12 min. 
4 4.0 18.4-34.4 17-37 Prolonged if more 
than 35 min. 
5 3.6 20-35 


| Slowly centrifuged 
_ (platelet-rich) 
Rapidly centrifuged 


Recalcified plasma clotting time 


Normal less than 4!9 min. 


(platelet-poor) 


Less than 20 sec. —-Abnormal utilization of prothrombin 


Serum prothrombin time | 21 to 25 sec. —Borderline, possibly abnormal 
|More than 26 se >.—Normal utilization of prothrombin 
12 to 17 sec. —Normal, depending upon the daily control value for 


the thromboplastin. 


* Series of subjects studied in New York, 1950 to 1951. 


Tt Series of subjects studied in Berkeley, Calif., 1947 to 1948. 


indications of abnormal bleeding. The coagula- 
tion studies were performed in an interim period 
in which there was no active hemorrhage. No 
treatment had been given for at least four days 
prior to study of patients with AHG deficiency 
and at least two months prior to study of pa- 
tients with PTC and PTA deficiencies. 

Blood for the coagulation studies was drawn 
with a dry glass syringe and a 19- or 20-gauge 
needle. Particular care was taken to enter the 
vein cleanly in order to minimize admixture 
of the blood with tissue juice and air. If the 
venepuncture was unsatisfactory, the sample was 
not used for study. The first and last cc. of blood 
in the syringe were discarded as recommended 
by Jaques." 

The following studies were performed: platelet 
count, clotting time, heparin clotting time, 
observation of clot retraction, prothrombin time, 
bleeding time, tourniquet test and recalcified 
plasma clotting time of slowly and rapidly 


cording to methods described in a_ previous 
report.’ The end point of clotting was timed 
from the appearance of the blood in the syringe 
to the formation of a firm clot upon inversion of 
the test tube. To determine the clotting time 
1 cc. of blood was placed in a glass tube 13 mm. 
by 100 mm. in size. A similar procedure was 
used for the heparin clotting time in which the 
1 cc. of blood, measured from the syringe, was 
added to and mixed with 4 gamma or micro- 
grams of heparin dissolved in 0.1 cc. of 0.85 per 
cent saline. The prothrombin time was per- 
formed by the one-stage Quick method, using 
rabbit brain thromboplastin.'* The serum 
prothrombin time was estimated by a modifica- 
tion of the one-stage methods described by 
Quick" and by Dreskin.’® In the test, serum was 
removed from the tube used for the measure- 
ment of the clotting time one to one and one- 
half hours after clotting. If clot retraction was 
adequate, 0.1 cc. of serum was taken directly 
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from the clotting tube by a calibrated capillary —_ and interpretation of the various clotting tests are 
pipette without disturbing the clot. If necessary, listed in Table 1. 
the tube was centrifuged for about three minutes Mixture or matching experiments!®~!? were 


in order to free the serum from the clot for performed on various combinations of whole 
removal. The test was then performed within blood and oxalated plasma from patients, nor- 
five minutes after the removal of the serum from mal subjects and carriers, as will be described. 


TABLE II 
MATCHING STUDIES PERFORMED ON AHG-DEFICIENT BLOOD 


| 


0.1 ce. Plus 1 cc. Blood 
Case 18 Case 7 
AHG Deficiency AHG Deficiency 
Clotting; Serum Clotting, Serum 
Time | Prothrombin Time | Prothrombin) 
(min.) | Time (sec.) (min.) Time (sec.) 
| | | 
| 
Normal BaSO,-tr-ated plasma............... 8 24 +++ 10 24 +++ 
Plasma, AHG-deficient, Case 16, frozen 14 days, | 
thawed and refrozen twice................ ae | 8 0 15 12 0 
Plasma, PTC-deficient, Case 24, frozen 16 days, | 
thawed and refrozen twice................ 10 18 | 10 19 ++ 
Plasma, PTA-deficient, Case 31, frozen1idays, | 
thawed and refrozen twice................ / 10 18 i++ | 10 | 16 Bema 
As above, Case 31, plasma never thawed 
| | | | | 
* Degree of correction: 0 none; + slight; + + moderate or partial; + + + marked or almost complete. 
the clot on a mixture of 0.1 cc. test serum, 0.1. cc. | Detailed descriptions and evaluations of these 
BaSO,-adsorbed normal plasma, 0.1 cc. rabbit — technics will be reported elsewhere. Samples of 
brain thromboplastin emulsion and 0.1 cc. frozen plasma used in these experiments were 
0.025 M CaCls. stored at —20°c. The presence of a circulating 
Test samples for the recalcified plasma clot- anticoagulant was studied by the methods of 


ting time were prepared as follows: 4.5 cc. of | Conley et al.*° and Dreskin and Rosenthal.?! 
blood was mixed with 0.5 cc. of 0.1 N sodium 

oxalate in a conical glass centrifuge tube. As cmotcnns 

soon as possible after collection of the blood, the Diagnosis. The history of abnormal bleeding 
tube was centrifuged at 500 r.p.m. (about 180 g.) phenomena raised the question of a clotting 
for ten minutes and a sample of platelet-rich, | defect in each of the patients, as shown in Table 
slow-centrifuged plasma was removed. The — u. A prolonged clotting time and heparin clot- 
tube was then returned to the centrifuge and __ ting time, impaired utilization of prothrombin, 
centrifuged for thirty minutes at 1,500 r.p.m. as reflected by the serum prothrombin time, and 
(about 580 g.). The plasma removed was the _ prolongation of the recalcified plasma clotting 
platelet-poor, rapidly centrifuged sample. In time, together with normal prothrombin time, 
testing, 0.2 cc. of 0.025 M CaCl, was added to __ platelet count, clot retraction, tourniquet test 
0.2 cc. of plasma and the clotting time was and bleeding time, all consistent with the diag- 
measured. In instances in which the plasma nosis of hemophilia, were noted in a majority of 
clotting times were greatly prolonged, the times __ the patients. In this series of cases the seven pa- 
of the initial appearance of fibrin and formation tients with clotting times in the normal range 
of a firm clot were both recorded. Control values (Table u, patients #1, 22, 23, 24, 28, 29 and 30) 
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all exhibited prolonged heparin clotting time, 
impaired utilization of prothrombin and _ pro- 
longed recalcified plasma clotting time. 
Identification of the clotting defects present 
in these patients was accomplished by matching 
experiments in which the corrective effect of 


defect. Tables 1, 1v and v present typical 
results obtained in blood samples deficient in 
AHG, PTC and PTA. In these tests 1 cc. aliquots 
of freshly drawn test blood were mixed in a 
series of tubes with 0.1 cc. of normal serum, 
BaSO,-treated normal plasma and plasma sam- 


TABLE Iv 
MATCHING STUDIES PERFORMED ON PTC-DEFICIENT BLOOD 


0.1 ce. Plus 1 cc. Blood 
| 
Case 24 Case 7 
PTC Deficiency PTC Deficiency 
Clotting | Serum C Clotting Serum 
Time Prothrombin) | Time | Prothrombin 
| (min. Time (sec.) | (min.) | Time (sec.) 
| | 
Plasma, PTC-deficient, Case 25, frozen 33 days. 5 11 0 
Plasma, AHG-deficient, Case 17, fresh........ 22 | ++ 
Plasma, PTA-deficient, Case 32, frozen 34 days | 11 | ++ 
Plasma, PTC-deficient, Case 24, frozen 1 day... ? | 14 0 
| | 
* Degree of correction: see footnote of Table m1. a 
TABLE 
MATCHING STUDIES PERFORMED ON PTA-DEFICIENT BLOOD a 
| 
0.1 ce. Plus 1 cc. Blood i 
Case 31 Case 32 - 
PTA Deficiency PTA Deficiency es 
Clotting Serum C Clotting Serum C 
Time | Prothrombin | | Time | Prothrombin 
(min.) | Time (sec.) (min.) | Time (sec.) 
| 
Normal BaSO,-treated plasma...............) 8 | 44 +++ 
Plasma, AHG-deficient, Case 16, frozen 38 days | Peek fy eee 8 34 +++ 
Plasma, PTC-deficient, Case 24, frozen 40 days. | 6 30 
Plasma, PTA-deficient, Case 31, frozen 35 days. | ee eee eee 13 14 0 
| | 


* Degree of correction: see footnote of Table m1. 


normal serum and normal BaSQ,-treated 
plasma was evaluated. In addition, various 
combinations of patients’ plasma were mixed, 
in order to check further the identity of the 
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ples obtained from patients with previously 
identified plasma thromboplastin defects. The 
degree of correction was evaluated by the 
extent of return of prothrombin utilization to- 
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ward normal. (Table 1.) The lowering of the 
clotting time to normal was a less specific index 
of correction. 

Results of studies performed on two patients 
identified as having AHG deficiency are shown 
in Table m. There was no correction of the 
clotting defect by normal serum or by a pre- 
viously identified AHG-deficient plasma. How- 
ever, plasma from subjects deficient in PTC and 
PTA corrected the defect to a moderate extent. 
Failure to achieve more complete correction, as 
judged by the restoration of the serum pro- 
thrombin time and hence prothrombin utiliza- 
tion toward normal, is attributed to the disap- 
pearance of AHG during storage, thawing and 
refreezing of the frozen samples. PTA-deficient 
plasma which was kept frozen for eleven days 
without thawing restored the serum prothrom- 
bin time to twenty-two seconds as compared with 
eighteen seconds obtained with identical plasma 
which had been thawed and refrozen twice. 

In PTC-deficient patients (Table rv) normal 
serum produced excellent correction of the 
clotting defect while BaSO,-treated plasma and 
PTC-deficient plasma had no effect. The cor- 
rective effects of AHG- and PTA-deficient 
plasmas are also shown. 

In PTA deficiency both normal serum and 
BaSO,-treated plasma corrected the clotting 
defect. (Table v.) The defect was also corrected 
by AHG- and PTC-deficient plasmas but was 
not corrected by Pl A-deficient plasma. 

These mixture studies have been further 
corroborated in many instances by evaluation 
of the corrective effects of mixtures of whole 
blood drawn simultaneously from two or more 
subjects.””? Determination of the recalcified 
plasma clotting times of mixtures of oxalated 
plasma obtained from different subjects has also 
provided further checks on the results. 

Incidence of AHG, PTC and PTA Deficiencies. 
As shown in Table v1, AHG deficiency was 
identified in twenty or 74 per cent of the twenty- 
seven families. PTC deficiency was found in 
15 per cent and PTA deficiency in 11 per cent 
of the families. The relation between the clotting 
time and type of deficiency is of interest. (Table 
vu.) In the group of twenty-one patients with 
AHG deficiency the clotting times ranged from 
ten to seventy-five minutes, and seven patients 
had clotting times above fifty minutes. The PTC 
patients had clotting times ranging from normal 
values to forty minutes, with three patients in the 
five- to twelve-minute normal range. The 


clotting times of the PTA-deficient patients 
were all below thirty minutes, with three sub- 
jects in the normal range. Although this series 
is small, these findings suggest that the majority 
of patients with clotting times above thirty 
minutes, and particularly those above fifty 


TABLE VI 
INCIDENCE OF SEX, HEREDITARY HISTORY AND CARRIERS IN 
AHG, PTC AND PTA DEFICIENCIES 


No. of Cases 


| AHG PTC. PTA 
| Defi-  Defi- Defi- 
ciency ciency ciency 


ee 21 6 4 
Families, number...... .. 20 4 3 
Family history positive.....)| 10 5 4 
Family history negative... . 11 1 4 
Carriers studied............ 7 3 1 
History of abnormal bleeding = 1 0 
Possible clotting defect... ... 2 2 1 


* Does not include the mother of Case 1 (AHG defi- 
ciency), who gives a history of easy bruising. 


TABLE VII 
CLOTTING TIME IN AHG, PTC AND PTA DEFICIENCIES 


! 


No. of Cases 


Clotting Time | 


(min.) | prc | pra | 
Defi- Defi- Defi- 
| ciency ciency ciency 
5 to 12 (normal | 

| ee 1 3 3 7 
a 8 1 3 12 
5 7 
7 7 
rere 21 6 6 33 


minutes, have AHG deficiencies. On the other 
hand, a majority of these patients with clotting 
times in the normal range appear to have PTC 
or PTA deficiencies. 

Pattern of Hemorrhage. “The hemorrhagic mani- 
festations for each patient in the series are listed 
in Table nu. Although the clinical manifestations 
of hemorrhage are subject to many factors 
dependent not only upon the presence of a 
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clotting defect but upon the precautions taken 
to minimize hemorrhage by avoidance of 
trauma, surgical procedures and physical activ- 
ity, certain conclusions can be drawn. The 
patients with AHG deficiency were more fre- 
quently subject to bleeding into the joints and 
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deficiency indicates a pattern of transmission 
similar to that of AHG deficiency. The lineage 
of a PTC-deficient family is presented in Figure 
1. It is apparent that the disease is transmitted 
by female carriers to males, and that affected 
males can transmit the gene as a recessive trait 


4 


2 
3 


Male 
@ Bieeder 


skin and to hematuria. These bleeding mani- 
festations appear to be rare in the PTA-deficient 
patients, in whom bleeding particularly follows 
tooth extraction and certain minor surgical 
procedures, but rarely involves the joints. In 
PTC deficiency the bleeding seems to be more 
severe than in PTA deficiency but somewhat 
less severe than in patients with AHG deficiency. 

There is some relation between the degree of 
clotting time prolongation and the severity of 
hemorrhage. As the patients with clotting times 
above thirty minutes reach adult life there is 
more chance of incapacitation, usually due to 
unresolved hemarthrosis (Cases 10, 15, 16, 18 
and 19), than in patients with clotting times 
below thirty minutes. 

Sex and Hereditary Aspects (Table v1). All pa- 
tients with AHG and PTC deficiencies were 
males. In the PTA-deficient group two of the 
patients were females, the remainder males. 
The findings in the AHG-deficient group are 
uniformly consistent with a sex-linked recessive 
trait carried by the female and transmitted to 
the male. Study of our two families with PTC 
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Fic. 1. Genealogy of a family with plasma thromboplastin component (PTC) deficiency; 1v 6 
is Case 23; v1 1, Case 24 in the present study; 111 3 is carrier 42 and v 4 carrier 41. 


to females. Studies on transmission of PTA 
deficiency are in progress and will be reported 
later. The trait is not sex-linked, possibly 
dominant and can be transmitted either to males 
or females. 

Case No. 27 (PTC deficiency) was the only 
Negro in the group. 

Carriers. Eleven carriers* were studied, as 
shown in Tables vi and vi. One (No. 34) gave a 
history of easy bruising and unusual bleeding 
after a tonsillectomy; another (No. 41) gave a 
history of marked bleeding following a tooth 
extraction. The mother of Case No. 1 gave a 
history of easy bleeding but no clotting studies 
were performed. The low serum prothrombin 
times suggested minimal clotting defects in 
subjects Nos. 34 and 35 (AHG carriers) and 


* The term “‘carrier”’ is used to designate a person who 
transmits the disease without himself having any overt 
manifestation of the disease. It is possible that the carrier, 
as so defined, may or may not exhibit mild symptoms and 
laboratory evidences of the trait. In accordance with this 
interpretation of the term “‘carrier,”’ subject No. 44 has 
been designated a PTA carrier, pending further clarifica- 
tion of the transmission of PTA deficiency. 
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No. 43 (PTC carrier). Subject No. 42 (PTC 
carrier) had a more definite clotting defect as 
judged by the heparin clotting time of thirty- 
five minutes and serum prothrombin time of 
thirteen seconds. Plasma from this subject did 
not correct the clotting defect of her son’s 
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and PTA deficiencies in clotting pattern at com- 
parable degrees of prolongation in the clotting 
time. An anticoagulant was present only in 
Case 19. 

The consistency of the clotting times obtained 
during quiescent periods in patients studied at 


TABLE VII 
BLOOD COAGULATION STUDIES PERFORMED IN ELEVEN FEMALE CARRIERS 
Recalcified Plasma 
Clotting Time (min.) 
Abnor- . Heparin Serum 
Subj.| Patient No. | Clotting} mal Clotting | Prothrom- 
No. | and Relation | Defect | Bleeding fesin.) Time bin Time (eee) Slowly Rapidly 
History (min.) (sec.) Centri- Centri- 
fuged fuged 
Plasma Plasma 
| = 
35 2,Mother | AHG | Pos. | 7.5 | 28 22 15 2.25 4 
35 2,M.G.M.*} AHG | Neg. 8 | 28 18 15 2.5 4.25 
36 5, Mother AHG Neg. 9 22 38 14 2 3 
37 9, Mother AHG Neg. 5 20 45 14 Tr T 
38 10, Mother AHG Neg. 7 29 39 14 ‘7S 2 
39 16, Mother AHG Neg. 7 28 26 15 2 4 
40 17, Mother AHG Neg. 8 25 31 14 2 a2 
41 23, Mother | PTC Pos. 5 | 21 29 14 2.5 3.5 
42 24, Mother PTC Neg. 10 35 13 16 3 4.5 
43 25, Mother PTC Neg. 5 a 23 13 ees ae 
44 | 30,31, Mother PTA Neg. 10 28 18 14 5 ta 


* Maternal grandmother. 


plasma as well as did normal plasma. It is 
interesting to note, however, that her blood, 
transfused to her son, was effective in checking 
hemorrhage. Subject No. 44 (PTA carrier and 
sister of patient No. 33) had a definite clotting 
defect as revealed by abnormal utilization of 
prothrombin, and her fresh plasma did not cor- 
rect the clotting defect of her daughter (patient 
No. 32). 

Coagulation Studies. ‘These studies are pre- 
sented in Table 11. Control values and interpreta- 
tion of the clotting tests are shown in Table 1. 
Relationships among the clotting time and 
heparin clotting time, serum prothrombin time 
and plasma clotting time are shown in Figure 2. 
The patients with prolongation in clotting time 
invariably revealed abnormal values for the 
heparin clotting time, serum prothrombin and 
recalcified plasma clotting times of both slowly 
and rapidly centrifuged plasma. The patients 
with normal clotting times revealed slight but 
usually definite abnormal values in the other 
tests (Cases 1, 22, 23, 24, 28, 29 and 30). ‘There 
were no apparent differences among AHG, PTC 


intervals several years apart is revealed in Cases 
1, 4,6, 7,9, 10, 13,14, 15, 16, 19, 24, 32: and 35. 


COMMENTS 


In this study of a series of patients with hemor- 
rhagic disease an attempt was made to elucidate 
the clinical and blood coagulation characteristics 
resulting from deficiencies in plasma throm- 
boplastin factors. Deficiency in any one of three 
plasma clotting factors which react with platelets 
to form thromboplastin can give the clinical and 
blood clotting abnormalities previously con- 
sidered diagnostic of hemophilia. These cases 
can be distinguished by matching studies and 
evaluation of the corrective effects of normal 
serum and normal BaSO,-treated plasma on the 
clotting defect, as indicated in Table 1x. 

Certain features of AHG, PTC and PTA de- 
ficiencies are recorded in Table 1x. AHG and 
PTC deficiencies appear to be inherited in a 
similar manner, as sex-linked recessive traits 
transmitted by the female carrier to the male. 
Biggs et al.* have found a similar hereditary 
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pattern in PTC deficiency. Studies are in prog- 
ress on the transmission of PTA deficiency. 
It can be stated that it is not sex-linked, and 
can be transmitted probably by female and male 
carriers to children of either sex. 

Minor expressions of the clotting deficiency 
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hemophilia. Carriers of severe AHG and PTC 
deficiency were completely normal in our study. 
In PTA deficiency the only carrier studied 
revealed a slight but definite clotting defect. 
Although the occurrence of hemorrhage is 
dependent upon numerous factors in addition to 
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Fic. 2. Relation between clotting time and heparin clotting time, serum pro- 
thrombin time and the recalcified plasma clotting time of slowly and rapidly 
centrifuged samples in patients with AHG, PTC and PTA deficiencies and in 


carriers. 


and hemorrhagic tendency may appear in the 
carrier state, as reviewed by Merskey and 
Macfarlane.** Our studies indicate that in the 
mild forms of both AHG and PTC deficiency 
carriers seem to have slight clotting defects 
associated with normal clotting times. Graham et 
al.'° found slight abnormalities in prothrombin 
utilization and diminished AHG levels in the 
blood of female carriers in a family with mild 
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defects in blood clotting, certain differences 
among AHG, PTC and PTA deficiencies are 
apparent. 

Hemorrhage is most severe in AHG deficiency, 
followed in severity by PTC and then by PTA 
deficiency. Involvement of joints is frequent in 
AHG deficiency, occasional in PTC deficiency 
and rare in PTA deficiency. PTA deficiency is 
most prominently characterized by bleeding 
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after tooth extraction or other minor surgical 
procedures. 

The relation between the bleeding tendency 
and the severity of the clotting defect is of inter- 
est. In each type of plasma thromboplastin 
deficiency the severity of hemorrhage and 
disability bears a direct relation to the degree of 
clotting defect. Under certain conditions of 
stress, however, as during surgery or following 
trauma, patients with slight defects are subject 
to severe and sometimes fatal hemorrhage. 
This situation, also discussed by Graham et al.,'" 
possibly arises from the initial blood loss, result- 
ing in depletion of the supply of already de- 
ficient clotting factor. As the patient does not 
have the reserve with which to replace the 
deficient factor, a slight defect can readily be- 
come severe. It is also possible that under certain 
adverse conditions formation of the already 
deficient clotting factor may become further 
impaired. 

The severity of the clotting defect and hemor- 
rhage appears to be reflected in the degree of 
prolongation of the clotting time, as has been 
found by Merskey.'’ In AHG deficiency Graham 
et al.!° found that in severe cases with prolonged 
clotting times the concentration of AHG is less 
than 5 per cent of normal, and in cases with 
normal or only slightly prolonged clotting time 
the concentration is below 19 per cent. If the 
clotting time is to be depended upon, however, it 
is important to emphasize the need to standard- 
ize its performance. We have found that the 
method used in this study provides consistent 
and easily standardized results. The use of 
smaller tubes, multiple tubes, variations in the 
amount of blood in the tube and in room tem- 
perature provide uncontrolled variables in the 
method and make interpretation of the results 
very difficult. In cases with prolonged clotting 
time the deficiency is sufficiently severe to give 
markedly abnormal values in the heparin clot- 
ting time or heparin tolerance,** recalcified 
plasma clotting time of slowly and rapidly centri- 
fuged plasma,‘””® and serum prothrombin time 
or rate of prothrombin utilization.'*.”* The clot- 
ting time, however, is a relatively insensitive 
test of the clotting mechanism and a normal 
value does not rule out the possibility of a clot- 
ting defect.'*:*” In these cases the heparin clotting 
time and serum prothrombin time are more 
sensitive tests. The presence of a very slight 
defect, however, frequently has been very difhi- 
cult to detect, even by these latter tests. Evalua- 


tion of the effects of serum, BaSQOy,-treated 
plasma and plasmas deficient in various factors 
on prothrombin utilization of the subjects’ blood 
is necessary to clarify the diagnosis. Assay of the 
deficient clotting factor by the methods of 
Brinkhous’ group'®”* and of Soulier** should be 
of value in these mild cases. 

In patients with hemophilia-like disease and 
clotting time prolonged above thirty minutes, 
AHG deficiency is most frequently encountered, 
while PTC deficiency is rarer, as has been found 
by Biggs et al.® and Soulier and Larrieu.** In 
patients with normal or only slightly prolonged 
clotting times, however, PTC and PTA defi- 
ciencies may be more prevalent than AHG 
deficiency. In the series of seven PTC-deficient 
cases reported by Biggs et al.° five had clotting 
times of less than sixteen minutes. 

On the basis of studies now in progress it ap- 
pears that many patients with a history of 
abnormal bleeding, particularly after tooth 
extraction, with normal clotting time and 
heparin clotting time, have either PTC or PTA 
deficiencies. During interim periods, however, 
these patients may reveal normal coagulability 
and it is difficult to establish the diagnosis with 
certainty. It is necessary to study these patients 
several times, particularly during active bleeding 
or stress periods, before the clotting defect can be 
definitely evaluated. Many patients who have 
been classified previously as thrombasthenia or 
as having abnormal vascular fragility may actu- 
ally have slight PTA or PTC deficiencies. 

It is not within the scope of this paper to dis- 
cuss treatment in detail other than to mention a 
few generalities. Treatment should be directed 
toward control of bleeding by direct or local 
measures, reduction of any existing stress and 
effective replacement of the deficient clotting 
factor by the administration of appropriate 
substances. The plasma thromboplastin factors 
present in various fractions of plasma are shown 
in Table rx. As AHG disappears during storage 
in a refrigerator it is imperative either to replace 
it by administration of fresh blood, if anemia 
has developed, or by fresh or fresh-frozen plasma. 
Serum does not contain AHG, which is con- 
sumed during the clotting process. On the other 
hand, PTC***? and PTA’ are not consumed 
during clotting but appear to be potentiated by 
the clotting process and by storage. Therefore 
stored plasma, stored blood and in particular 
serum appear to provide more effective sources of 
the deficient factor than does fresh plasma, as 
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stressed by Aggeler, White et al.*?* and by 
Biggs et al.® Patients with PTA deficiency can 
probably undergo operative procedures satis- 
factorily provided precautions are taken to 


picture of hemophilia raises new problems. A 
number of suggestions have been offered. Biggs 
et al.° have proposed that the designation, hemo- 
philia, be reserved for AHG deficiency and have 


applied the name “Christmas disease’”’ to PTC 


minimize blood loss and to replace the deficient 
deficiency.* Brinkhous*® has also suggested that oe 


clotting factor. In AHG deficiency, however, 


TABLE IX 
SUMMARY OF CLINICAL AND CLOTTING CHARACTERISTICS OF AHG, PTC AND PTA DEFICIENCIES 


| Anti-Hemophilic Globulin | Plasma Thromboplastin Com- | Plasma Thromboplastin Ante- 


(AHG) Deficiency ponent (PTC) Deficiency cedent (PTA) Deficiency a awe 
Sex Male Male Male and female 
(female very rarely) | 


| 
Hereditary | Sex-linked, recessive trait car- | Similar to AHG deficiency 
pattern ried by female, transmitted to 


| Not sex-linked, transmitted to 
| male and female by female and ; 
male | probably male carriers ys 


| Depends upon clotting time and the degree of the clotting defect ey + 


Pattern of 
hemorrhage: 
Degree Slight to very severe | Slight to moderately severe | Slight to moderate 
Sites Joints frequent, follows trauma | Joints sometimes involved, fol- | Joints rarely involved, most usu- 

_ aad any operative procedure lows trauma and operative | ally follows minor surgical pro- 
| procedures cedures as tonsillectomy, tooth te 
extraction 


Clotting time | Normal to over 1 hour Normal to about 60 minutes Normal to 30 minutes 


Clotting defect | 
corrected by: | 
| 

| 


Normal plasma Yes Yes Yes 
Normal BaSO,- 
treated plasma | Yes No Yes eats 
Normal serum No Yes Yes ae 
Fraction I Yes No No | 
Normal BaSQO,- | a 
treated serum No No Yes of 


Other Findings | Normal values—platelet count, prothrombin time, clot retraction 
Usually normal—bleeding time, tourniquet test 
Abnormal (degree related to the extent of the deficiency)—heparin clotting time, serum prothrom- 
bin time, recalcified clotting time of slowly and rapidly centrifuged plasma, thromboplastin 


generation 


operative procedures must be avoided if at all 
possible. Fraction 1, which has been effective 
in AHG deficiency, does not contain PTC’® 
or FT A.* 

Thus the importance of identification of the 
specific clotting abnormality in hemophilia-like 
diseases is apparent. Specific diagnosis is essential 
for the use of effective replacement therapy and 
for proper precautionary measures for these 
patients. Serious consequences may follow even 
minor surgical procedures in patients with slight, 
unrecognized PTA or PTC deficiencies. 

The terminology for the increasing number of 
clotting defects which can give the clinical 
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hemophilia be used for AHG deficiency and has 
proposed a series of designations, “‘hemophiloid”’ 
A, B, C, etc., for PTC, PTA, labile and stable 
factor deficiencies. Soulier and Larrieu** and 
Cramer et al.*' have suggested the terms hemo- 
philia A and B for AHG and PTC deficiencies, 
respectively. It is now strongly urged that the 
use of a common descriptive term for both a 
clotting factor and its concomitant deficiency 
would provide the simplest and least confusing 
terminology. The broad designation, hemophilia, 
would apply to a deficiency in a plasma throm- 
boplastin factor, which could then be specified as 
AHG, PTC or PTA deficiency. 
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SUMMARY 


1. Clinical and coagulation studies were per- 
formed in 33 patients with hemophilia-like 
diseases caused by deficiencies of anti-hemophilic 
globulin (AHG), plasma thromboplastin com- 
ponent (PTC) and plasma_ thromboplastin 
antecedent (PTA). Eleven carriers were similarly 
studied. 

2. AHG and PTC deficiencies are transmitted 
as sex-linked recessive traits by the female to the 
male. PTA deficiency, on the other hand, is 
transmitted by either sex to both male and 
female children. A few carriers of mild AHG, 
PTC and PTA deficiencies exhibited slight 
bleeding tendencies and clotting defects. 

3. The hemorrhagic manifestations were most 
severe in AHG deficiency, were moderate in 
PTC deficiency and mildest in PTA deficiency. 
Joint involvement and hematuria were pre- 
dominant in AHG deficiency and rare in PTA 
deficiency. The severity of bleeding was gen- 
erally related to the degree of prolongation of 
clotting time for each type of defect. 

4. AHG deficiency was more frequently found 
in patients with clotting times above thirty 
minutes whereas PTC and PTA deficiencies 
were more common in patients with values 
below thirty minutes and in the normal 
range. 

5. Evaluation of the sensitivity of various 
clotting tests in the diagnosis of hemophilia-like 
diseases reveals that the clotting time is a rela- 
tively insensitive criterion in mild cases; the 


clotting time of rapidly centrifuged, platelet- . 


poor recalcified plasma is a moderately sensi- 
tive indicator; the heparin clotting time and rate 
of prothrombin utilization are relatively sensi- 
tive. However, matching or mixing studies 
are essential for identification of the type of 
defect. 

6. A nomenclature for hemophilia and hemo- 
philia-like diseases caused by a defect in a 
plasma thromboplastin factor is proposed. It is 
recommended that the terms anti-hemophilic 
globulin (AHG), plasma thromboplastin com- 
ponent (PTC) and plasma _ thromboplastin 
antecedent (PTA) be employed to designate 
both the clotting factors and their respective 
clinical deficiencies. 
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Seminars on Antihypertensive Drugs 


Pharmacology of Antihypertensive Drugs’ 


Haroip D. GREEN, M.D. 


Winston-Salem, North Carolina 


FUNDAMENTAL FUNCTIONAL DISTURBANCES 
IN HYPERTENSION 


A. Importance of Peripheral Resistance 


LEVATION of arterial pressure can be pro- 
duced either by an increased cardiac 
output or an increased peripheral resist- 

ance to flow from the aorta into the venous 
system. It is generally agreed that, with the 
possible exception of pheochromocytoma, the 
cardiac output is within normal limits in pa- 


tients suffering from hypertension and in animals . 


in which hypertension has been induced experi- 
mentally. Therefore, it appears that the primary 
factor is an increase in the resistance to flow. 
This resistance is often spoken of as the total 
peripheral resistance (TPR). It is related to the 
resistance to flow in individual vascular beds 
R,, Re, etc., as: 


1 1 1 1 


TPR = R, + — etc. 


B. Factors Affecting Peripheral Resistance 


Increased resistance to flow, in many Cases, is 
due to increased tone of the vessels controlling 
flow (terminal arteries, arterioles and precapil- 
lary sphincters) since it is often reversible. How- 
ever, structural changes resulting in narrowing 
of the lumen of these vessels may also play a part; 
this may be in the form of widespread thickening 
of the intima and hypertrophy of the muscle 
layer of the arterioles. Recently it has been 
postulated that the lumen may also be narrowed 
by migration of water and salts into the wall of 
the arterioles. Augmented resistance to flow 
could also be produced by increase in the viscos- 
ity of the blood, but such changes have not been 
noted. The increased resistance is associated with 
an elevation of the “‘critical closing pressure.”’! 


C. A Partial Rationale of the Hypertensive State 


In any given organ the blood flow is depend- 
ent (1) upon the resistance to flow through the 
terminal arteries, etc., of the blood vessels sup- 
plying this organ and (2) upon the level of 
arterial pressure. Ordinarily the arterial pres- 
sure is maintained constant by the homeostatic 
regulatory mechanisms, i.e., the carotid sinus 
and aortic pressoreceptors and the vasomotor 
center. Fluctuating needs for blood flow, due to 
variations in the metabolism, are met by local 
autoregulation of the vascular resistance, i.e., of 
the tone of the terminal arteries, arterioles and 
precapillary sphincters in the organ. However, 
under certain circumstances there may be 
partial obstruction of the supplying artery, or 
unusual resistance to flow in the regulating 
arteries of the organ. Under these circumstances, 
either the organ will suffer ischemia and possible 
death of the cells, as in the case of angina pectoris 
or myocardial infarction, or the organ may 
induce a change in the systemic circuit which 
raises systemic arterial pressure (produces 
hypertension) and thus restores the blood flow in 
the organ toward normal. 

This compensatory type of phenomenon has 
been shown to be responsible for certain forms 
of hypertension due to interference with renal 
blood flow in experimental animals, and proba- 
bly plays at least a contributory role in many if 
not most cases of human hypertension. It is possi- 
ble, though not proven, that interference with 
the blood flow in organs other than the kid- 
ney might also induce such compensatory 
hypertension. 


D. Mechanisms by Which Tone of Blood Vessels Which 
Control Total Peripheral Resistance Could Be Increased 


1. Increased Sympathetic or Adrenergic Activity. 
The generalized increased peripheral vascular 


*From the Departments of Physiology and Pharmacology and Internal Medicine, Bowman Gray School of 
Medicine of Wake Forest College, Winston-Salem, N. C. Part of the work reported in this paper was supported by grants 
(H-487) from the National Heart Institute, National Institutes of Health, Public Health Service. 
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tone responsible for the hypertension may be 
due to augmentation of the normal sympathetic 
nervous system vasoconstrictor activity, espe- 
cially in instances of neurogenic or psychogenic 
hypertension. Such overactivity is probably 
present in the temporary hypertension which 
can be produced in animals by stimulation of 
the cerebral cortex.* Excesses of sympathetic 
vasoconstrictor mediators, epinephrine and 
nor-epinephrine, may be present in hypertension 
associated with tumors of the adrenal medulla. 
The structural formula for these two sympath- 
omimetic substances are: 


CH, 
HO—C—C—N 
HH 4H 
Epinephrine 
H 
O 
H 
| | 
HO—C—C—N 
H H H 
Nor-epinephrine 
(Arterenol) 


2. Non-sympathomimetic Constrictor Substances. 
A large number of circulating non-sympathomi- 
metic constrictor substances have been sug- 
gested as the causative or contributing agent in 
many forms of experimental and human hyper- 
tension. Inc'uded among these hypothetic 
constrictor substances are: renin which reacts 
with hypertensinogen in the plasma to form 
hypertensin, angiotonin;* ° vasoexcitor material, 
VEM;;’ sustained pressor principle;* cerebral 
vasopressor principle;? pherentasin;!° nephrin, 
prolonged urinary pressor substance and nico- 
tine-like bases’? and plasma _ vasoconstrictor 
factor.'' Most of these are found in association 
with, and several are known to be formed by 
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partially ischemic kidneys. Ischemia of other 
vascular beds might also result in release of 
constrictor substances but the renal mechanism 
is the most clearly established. The structural 
formula for pherentasin is believed to be: 


O 


(R is unknown) 


3. Kidneys. Renal ischemia, sufficient to 
cause formation of one or more of these con- 
strictor substances, may occur with disease of 
the renal arteries or could result from repeated 
temporary or sustained renal arteriolar constric- 
tion due to overactivity of the sympathetic 
vasoconstrictor nerves or possibly to circulating 
constrictor substances. Alterations in intrarenal 
metabolism may also play a part. 

4. Adrenal Glands. Hypertension also appears 
to be dependent upon a normally functioning 
adrenal cortex and may in certain cases result 
from an absolute or a relative increase in an 
adrenocortical salt-retaining hormone,'”:!” espe- 
cially in the presence of renin.’* It also appears 
to be dependent upon a certain minimum 
dietary intake of salt.'4 

5. Carotid Sinus and Aortic Arch Pressoreceptors. 
Ordinarily with elevation of arterial pressure 
the pressoreceptors of the carotid sinuses and 
aortic arch are excited, resulting in reflexly 
induced bradycardia and peripheral vasodila- 
tion. With the exception of experimental 
neurogenic hypertension, in which these buffer 
areas are denervated, and cases of pheochromo- 
cytoma which may be accompanied by tachy- 
cardia, the heart rate and sensitivity of the 
carotid sinus to application of external pressure 
are usually within normal limits. These findings 
would suggest that the pressoreceptors have 
been reset, possibly by the process of adaptation, 
to operate at the elevated arterial pressure level 
in a manner similar to that which they would 
ordinarily at normal levels of arterial pressure. 


E. Possible Etiologic Factors 


It is not the role of this communication to dis- 
cuss in detail the etiology of hypertension but for 
orientation some of the agents which have been 
considered will be listed. These include: heredi- 
tary predisposition (it is said that, if both parents 
have hypertension, one’s chances of having 
hypertension are around 45 per cent whereas 
they are only 3 per cent if neither parent has 
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hypertension); age (the incidence increases 
rapidly with age); environmental influences 
(hypertension appears to be more common in 
those living in Western civilization); emotions 
and personality (personality factors such as 
‘“‘subnormal assertiveness’ and ‘‘obsessive-com- 
pulsive traits’ are said to lead often to nervous 
tension; these may contribute to vascular hyper- 
tension but may also be induced by the hyper- 
tension); mechanical or chemical interference 
with renal circulation or metabolism (such as 
arteriosclerosis of the renal arteries, renal 
arteriolar nephrosclerosis and renal paren- 
chymal disease—glomerulonephritis, pyelone- 
phritis); endocrine disturbances (pheochromo- 
cytoma); and vascular deformities (such as 
coarctation of the aorta).}° 


F. Complications Accompanying Hypertension 


Moderate hypertension per se is of no conse- 
quence and is often well tolerated for years. 
However, at times the hypertension seems to set 
up a vicious cycle tending ultimately to further 
elevation of pressure. Severe functional dis- 
turbances may accompany or result from pro- 
longed hypertension, especially if the pressure 
becomes excessively elevated. These include 
headaches, angina pectoris, retinal hemor- 
rhages or exudate, and renal insufficiency, as 
manifested by azotemia, reduced phenolphthal- 
ein excretion, and appearance of albumin and 
red cells in the urine. These secondary dis- 
turbances may be related to localized areas of 
vasoconstriction which are out of proportion to 
the elevation of arterial pressure and may there- 
fore lead to localized ischemia. Such phenomena 
are particularly likely to occur during the 
malignant phase of hypertension. Hypertension 
also aggravates any existing tendency to athero- 
sclerotic changes in the systemic arteries and 
contributes to left ventricular failure by increas- 
ing the work load of the heart. 


POSSIBLE MECHANISMS FOR LOWERING 
THE HYPERTENSIVE ARTERIAL PRESSURE 


Lowering the systemic arterial pressure may 
impair the blood flow in some organs but this 
may be balanced by a reduced load on the body 
as a whole, and occasionally the cycle of events 
maintaining the hypertension may be broken by 
restoring the arterial pressure to normal levels. 
Therefore, an attempt at lowering the hyper- 


tension pressure is probably justified in most 
hypertensive patients. 

On a hypothetic basis the elevated arterial 
pressure might be returned to normal levels by: 
(1) restoration of normal blood flow to any 
organ which is initiating hypertension as a means 
for compensating its own deficiency of circula- 
tion or (2) by directly interfering with the 
generalized vasoconstrictor mechanism respon- 
sible for the increased total peripheral resistance. 
The latter might be accomplished by: (a) in- 
terruption, suppression or blockade of autonomic 
vasoconstrictor impulses, (6) reduction in the 
concentration of, antagonism to, or blockade of 
the effects of circulating constrictor substances, 
(c) administration of vasodilator substances, 
(d) use of procedures which might reverse or 
prevent the hypertrophy, edema formation or 
other structural change in the blood vessels or 
(e) decreasing blood viscosity. 

It is desirable that lowering of the arterial 
pressure be accomplished by a_ proportional 
decrease in the resistance in all vascular beds, 
and it is essential that the blood flow in vital 
regions such as the heart, central nervous system 
and kidneys not be reduced. Unfortunately, part 
of the lowering of arterial pressure accomplished 
by many hypotensive agents is due either to 
a decrease in cardiac output or to a lowering of 
the peripheral resistance in less vital areas. In 
either case this results in a decrease in flow to 
these vital regions. Because of this, good clinical 


judgment and careful observation are necessary 


to be sure that the lowering of the systemic 
arterial pressure is not accomplished at too great 
a cost to some particular organ system. 


DRUGS CURRENTLY USED IN THE DIAGNOSIS AND 
TREATMENT OF HYPERTENSION 


A large number of drugs have been used at one 
time or another in the treatment of hypertension. 
The following discussion will, however, be 
limited to a small group of drugs which are cur- 
rently being most actively investigated or used 
in this field. 


A. Adrenergic Blocking Drugs 


1. Chemical Structure. Much interest has been 
shown in this group of drugs and as a result 
a large number of synthetic compounds of this 
type are now available. These include: . 
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CH,—-CH 
| 
S CH, 
| 
N 
COOH O O of 
| CH, CH: 
CH,— CH | | 
OH | CH, CH, 
HC N—CH; CH,OOC_ | CH, 
C- N | 
CH, CH, CH, | 
| | | CH,—CH - 
HC H CH, CH, / 
| | JN O O 
CH NH HCl X 
Lysergic Acid Yohimbine Piperoxan Dibozane 
piperidinomethylbenzodi- 1,4-bis (1,4-benzodioxan- 
oxane 933F 2-ylmethyl) piperazine 
Natural Compounds Dioxane Derivatives 
\ CH; 
O \ 
| | 
CH: | OH 
N | N 
CH, CH—CH, CH, CH, CH, CH, | 
N N N | | 
| | CH C 
CH, CH, | 
| | | C N ‘NH 
CH, CH2 CH | | 
| | Tl HN N—HCl CH,—CH, 
Cl Cl CH, | | HCl 
H.C CH, 
.HCl .H3PO3; 
Dibenzyline Dibenamine Azapetine Phentolamine Tolazoline 
(N-phenoxyisopropyl- N, N-dibenzyl (Ilidar) (Regitine) (Priscoline) 
N-benzyl-8-chloroethyl- betachloroethyl- 6-allyl-6,7-dihydro- 2-({N-(m-Hydroxy- 2-benzyl-4,5- 
amine hydrochloride) amine hydrochloride 5H-dibenz(c,e)azepine —_ pheny!)-p-toluidino] imidazoline 
phosphate methy1)-2-imidazoline hydrochloride 
hydrochloride 
B-haloalkylamine Derivatives Dibenzazepine Derivative Imidazoline Derivatives 
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2. Principal Pharmacologic Actions. Except for 
minor differences all of the compounds have 
almost identical principal pharmacologic effects. 
The differences between them are principally 
variations in the dose required to produce a given 
effect and in the duration of the effect. 

(a) Receptor areas: All of these compounds ap- 
pear to attach themselves to the receptor areas 
of certain of the effector cells which are activated 
by either the sympathetic nervous system or 
circulating adrenergic substances. This at- 
tachment is quite firm and acts to prevent the 
adrenergic mediators from having access to the 
receptor areas. This blockade lessens or abolishes 
the customary response of the effector cells to 
adrenergic stimulation. The intensity of the 
blockade varies from one structure to another: 
in some structures blockade is complete at 
moderate doses; in others complete blockade is 
attained only after very large doses of the block- 
ing drugs.!° 

(b) Blockade of vasoconstrictor receptors: The 
vasoconstrictor receptors of skin, skeletal muscle 
and intestine are readily activated by adrenergic 
stimulation by way of the sympathetic nerve 
impulses. These structures and the vasoconstric- 
tors in the kidney are also activated by circulat- 
ing sympathomimetic substances, such as L-epi- 
nephrine, L-nor-epinephrine and phenylephrine 
(neo-synephrine*). All of these vasoconstrictor 
responses are diminished by progressively in- 
creasing doses and finally blocked completely 
by moderate doses of the adrenergic blocking 
drugs.'°-*! Adrenergic stimulation, either by 
way of the sympathetic nerve or by injection of 
sympathomimetic substances, has vaso- 
constrictor action on the cardiac circula- 
tion;*” the responses in other areas are not well 
established. 

(c) Blockade of vasodilator receptors: In the 
vasculature of skeletal muscle and of the splanch- 
nic system .L-epinephrine but L-nor- 
epinephrine stimulates vasodilator receptors 
simultaneously with the vasoconstrictor recep- 
tors. Ordinarily the vasoconstrictor receptors are 
more potent and vasoconstriction is the custom- 
ary response to intra-arterial injections of 
epinephrine. However, in some species and at 
some times the primary response is vasodilation. 
The vasodilator receptors are much less readily 
blocked than are the vasoconstrictors. As a 
consequence, small doses of the adrenergic 
blocking drugs block the vasoconstrictor recep- 
tors sufficiently to unmask the stimulation of the 
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vasodilator receptors. This results in conver- 
sion of the vasoconstrictor response to epineph- 
rine to vasodilation, the so-called epinephrine 
reversal.”* 

After moderate doses of the blocking drugs, 
sufficient to block completely the constrictor 
responses to adrenergic stimulation in skin, 
skeletal muscle and the splanchnic area, epineph- 
rine still stimulates the vasodilator receptors 
in skeletal muscle. The vasodilator receptors are 
blocked only at very high doses of the blocking 
drugs. 

(d) Basal vasomotor tone: In most vascular beds 
the resting or basal sympathetic and adrener- 
gically mediated vasoconstrictor tone is normally 
low. Therefore, the adrenergic blocking drugs 
per se will have little effect. However, in the skin 
of subjects exposed to a cool environment, vaso- 
motor tone is high and _ vasodilation will 
accompany administration of these drugs.** 
Dibenzyline,® ilidar® and phentolamine may 
reduce arterial pressure without depressing 
glomerular filtration rate or renal plasma flow 
significantly.”° 

3. Potential Clinical Usefulness. The ability of 
small doses of the blocking drugs to unmask the 
vasodilator effects of epinephrine makes this 
group of drugs useful in detecting epinephrine- 
secreting pheochromocytomas. In the presence 
of such tumors small doses of any of the blocking 
drugs tend, by their epinephrine-reversing 
effect, to lower the hypertensive arterial pressure 
to hypotensive levels. In other forms of hyper- 
tension such doses have little effect on the 
elevated blood pressure. While ilidar, one of the 
newest members of this group, has not been 
studied from this point of view, its wide dose 
range between epinephrine reversal and nor- 
epinephrine blockade should make it a useful 
drug for the diagnosis and management of 
pheochromocytoma. 

While moderate doses of the blocking drugs 
will block the vasoconstrictor responses to cir- 
culating L-nor-epinephrine and to sympathetic 
impulses, their usefulness as hypotensive agents 
in essential and other forms of hypertension is 
limited because of their tendency to cause 
postural hypotension and other untoward side 
effects. This may be due in part to the marked 
dilator responses induced in skeletal muscle and 
the splanchnic viscera by circulating epinephrine 
in the presence of such doses of the blocking 
drugs. At this level of blockade, circulating 
epinephrine does not cause vasodilation in such 
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vital areas as the kidney or heart and probably 
also not in the cerebral vasculature. The hypo- 
tension is probably in part due to decreased 
availability of blood in the central venous 
reservoir, due to peripheral pooling, since it is 
lessened by placing the heart in a dependent 
position relative particularly to the abdomen 
and lower extremities. 


C.H 5 


| 


CoH; 


| 
(CH3)2N—CHe 
Br CH; Br 


Pendiomide 


H;C CH, 


= 
H;C—N+(CH,),N+—CH; Cl- 
H.C “CH, 


Hexamethonium 
(Bistrium-Hexameton) 


CoH, 


CH 
CoH; 


Tetraethyl Ammonium 
(Etamon) 


4. Side Effects. Besides postural hypotension, 
manifested by weakness, nausea, dizziness, 
tachycardia and palpitation, effective doses of 
various members of this drug group tend to cause 
nasal stuffiness, cutis anserina, chilliness, formi- 
cation, lassitude, weakness, headache, gastro- 
intestinal disturbances such as nausea, vomiting 
and abdominal distress, and occasionally drug 
fever or aggravation of any existing asthma or 
any difficulty in retaining urine in the bladder. 
The incidence and severity of the side effects 
varies markedly among the members of the drug 
group and from patient to patient.'*?®?" It is 
therefore necessary to choose for each particular 
patient that member of the group which causes 
the most satisfactory response with the least side 
effects. Because these drugs are less effective 
vasodilators in the vital than in the non-vital 
areas, they should be used with caution in pa- 
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tients with cerebral arteriosclerosis, or with 
coronary or renal insufficiency. 


B. Ganglionic Blocking Drugs 


1. Chemical Structure. A fairly large group of 
drugs possessing ganglionic blocking action are 
available. The structural formulas for the more 
common ones are: 


| | 
CH.—CH CH, CH,——CH, 
ge 
S | CH;| 
| 
| crs 
CO—CH:; 
Trimethaphan Camphorsulfonate 
Arfonad 
(Ro 2-2222) 
CH; CH; 


CH;—N—(CH2);—N—CH; 
/ 
Pentamethonium 
(CID 495) 


2. Principal Pharmacologic Actions. (a) Site of 
blockade: The principal pharmacologic action of 
these drugs is exerted in the autonomic ganglia, 
both sympathetic and parasympathetic, at which 
site they block transmission at the synapse be- 
tween the terminals of preganglionic fibers 
(white rami) and the dendrites of the ganglionic 
cells (which give rise to the postganglionic grey 
rami fibers).** The various ganglia vary con- 
siderably in their sensitivity to blockade, and 
complete blockade is rarely obtained even with 
quite large doses.*’ The blockade is a nicotine- 
like action. These drugs have no significant 
effect on the transmission to the effector cells of 
postganglionic impulses of either the sympa- 
thetic or parasympathetic systems, or on the 
action on the effector cells of either para- 
sympathomimetic (acetylcholine) or sympath- 
omimetic substances (epinephrine or nor- 
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epinephrine). In fact the vasopressor effects of 
the latter two are often accentuated during such 
ganglionic blockade. *° 

(b) Basal vasomotor tone: As was mentioned 
under the adrenergic blocking drugs, the basal 
sympathetic vasomotor tone is normally low, and 
therefore moderate doses of these drugs per se 
will have little effect on the blood flow. In 
instances of cutaneous vasoconstriction due to 
cooling, these drugs are highly effective in caus- 
ing vasodilation. *! 

(c) Effects on renal blood flow: In dogs hexa- 
methonium appears to decrease mean arterial 
pressure and renal blood flow despite a slight 
decrease in renal vascular resistance although 
glomerular filtration is unchanged.*? With main- 
tained lowering of hypertensive pressure, renal 
function may return toward normal if renal 
damage is not too severe. 

(d) Effects on cardiac output: After an initial 
increase, cardiac output is decreased by hexa- 
methonium. Peripheral resistance initially de- 
creases, then returns toward or above normal as 
cardiac output falls.** During this phase cardiac 
work is reduced but myocardial oxygen con- 
sumption remains unchanged. *4 

3. Clinical Usefulness. The antihypertensive 
effects of these substances are probably exerted 
by way of their blockade of the transmission of 
impulses through the sympathetic ganglia, thus 
decreasing total peripheral resistance. The 
important ones go to the vasoconstrictors in such 
regions as the skin, skeletal muscle and splanch- 
nic viscera. 

As noted above these drugs are reported to 
cause cerebral vasodilation though such 
vasodilation does not protect against cerebral 
hypoxia if the arterial pressure falls sufficiently 
to lower cerebral blood flow to or below 31.5 
ml./min./100 gm. of brain tissue. This occurs at 
arterial pressures of 40 to 100 mm. Hg; the 
higher levels are in patients with malignant 
hypertension. 

The sympathetic impulses going to the chrono- 
tropic and inotropic receptors of the heart are 
also blocked by these drugs, thus lowering the 
rate and more particularly the vigor of the 
ventricular contractions and tending to decrease 
cardiac output. As with the adrenergic blocking 
drugs, cardiac output also tends to be decreased 
due to peripheral pooling (decreased venous 
return).*6 

Coronary vasodilation will not likely result 
but the reduction in the pressure work load and 


the decreased myocardial stimulation, induced 
by blockade, may improve the ratio of coro- 
nary flow to myocardial oxygen consumption. 

4. Side Effects. Side effects due to blockade 
of the sympathetic nervous paths include pos- 
tural hypotension, redness of the eyes and nasal 
congestion. The principal side effects, however, 
are to be expected from blockade of the para- 
sympathetic nervous system. These include 
blurring of vision due to loss of accommodation, 
dryness of the mouth, impaired sweating, 
anorexia and constipation bordering on ileus. 
Occasionally diarrhea, urinary retention and 
impotence may occur. As with the adrenergic 
blocking drugs, these agents should be used with 
caution in patients with cerebral arteriosclerosis, 
coronary or renal insufficiency. 

Data on elimination are available only for 
tetraethyl ammonium, which is excreted un- 
changed by the kidney. 


C. Reflexly Induced Depression of the Arterial Pressure, 
Veratrum Group of Drugs 


For many years a group of drugs have been 
known which tend to cause bradycardia, depres- 
sion of arterial pressure and respiratory slowing. 
The sources of these drugs are the roots and 
rhizomes of Veratrum album and Veratrum 
viride, and the seeds of Schoenocaulon officinale. 
From the Veratrum plants there have been 
obtained the crystalline alkaloids, protoveratrine, 
germerine, jervine, rubijervine, pseudojervine 
and veratrosine. The seeds of Schoenocaulon 
officinale yield the crystalline cevadine and the 
amorphous veratridine. 

1. Composition. Some of the alkaloids are 
ester alkaloids and by hydrolysis these can be 
split into a basic moiety or alkamine, and one or 
more organic acids. For example, protoveratrine 
on hydrolysis yields protoverine and acetic acid, 
methylethyl acetic acid and methylethy! glycolic 
acid.*? The alkamines are C2; compounds and 
appear to be built upon a regular or modified 
sterole structure which is closely related to that 
of the aglycones of the cardiac glycosides. 

Many of the original alkaloid extracts vary 
markedly in their composition from one batch 
to another. More recently, extracts with a much 
more constant composition have been prepared. 
Included among these is alkavervir (veriloid®), 
which is a mixture of constant composition of 
the alkaloids obtained by the selective extraction 
of Veratrum viride (NNR _ 1953). Another 
preparation of veratrum viride is vergitryl.® 
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Other recent preparations are mixtures of the 
pure crystalline protoveratrines A and B (ver- 
alba and provell maleate®). The potencies 
of the purified extracts are considerably greater 
than those of the crude extracts; and the poten- 
cies of the ester alkaloids are much greater 
than those of the alkamines. 

2. Pharmacologic Actions. ‘Three effects on the 
circulation of this group of drugs are distinguish- 
able. The first is a depressor or hypotensive 
effect and the second is cardiac slowing; both 
of these occur with small doses of the veratrum 
alkaloids. The third can be observed only with 
large doses and is characterized by a pressor and 
cardioaccelerator effect. Other effects which 
have been noted in standardizing the drug and 
which might be classified as side effects are slow- 
ing of respiration, induction of emesis and 
alterations in the excitability of nerve and 
muscle. These latter non-circulatory effects will 
not be discussed further in this paper. 

(a) Cardiac slowing effect of small doses of the 
veratrum alkaloids: Intravenous injection of small 
doses of the veratrum alkaloids in mammals 
leads to a reflexly induced cardiac slowing which 
is roughly proportional to the dose. When the 
injection is made close to the right atrium, the 
bradycardia begins within a few seconds and 
reaches its peak in a half to three minutes; 
its total effect lasts five to thirty minutes. The 
cardiac slowing is abolished by vagotomy or by 
large doses of atropine. 

Perfusion experiments in which the head and 
the heart-lung regions were connected only by 
the nerves indicate that injection of these drugs 
into the heart-lung circuit causes a decrease in 
heart rate which is abolished when the vagi are 
cut. This indicates that the effect is produced by 
stimulation of sensory endings in the thorax, the 
Bezold effect. According to Dawes* this effect, 
the coronary “‘chemoreflex,” is best obtained 
when the drug is injected into the circumflex 
coronary artery; he believes that the receptors 
are associated with the arterial supply to the left 
ventricle. 

Protoveratrine injected into the _ isolated 
cerebral circulation also causes cardiac slowing 
which can still be obtained, though with lesser 
intensity, after denervation of the carotid sinus; 
this also is abolished or markedly reduced by 
vagal section, vagal cooling or administration of 
large doses of atropine. 

These findings suggest that the reflexly in- 
duced cardiac slowing may arise from three 
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possible sites, one, intrathoracic receptors possi- 
bly in the region of the left ventricle; two, recep- 
tors in the region of the carotid sinus or carotid 
body; and three, intracranial receptors. Since 
the cardiac slowing is largely abolished by 
atropine or vagal section, the effect is probably 
due to increased activation of the vagal cardio- 
inhibitory fibers. However, some simultaneous 
decrease in the sympathetic cardioaccelerator 
impulses may also be responsible. ** 

Swiss and Mason,*° on the other hand, believe 
from cross circulation experiments similar to 
those above, that bradycardia induced by 
veriloid, protoveratrine, veratridine and vera- 
tramine is due only to their effects on receptors 
in the body of the animal and that when these 
substances are confined to the head they are 
without effect on the heart rate. 

(b) Vasodepressor effect: The vasodepressor 
effect is characterized by a decline in arterial 
pressure and increase in the blood flow into and 
in the volume of various organs, thus suggesting 
that it is due to a reflexly induced vasodilation. 
Most authors*’:%*:4° are in agreement that a 
hypotensive reaction can be induced by injec- 
tion of these drugs either into the body, presuma- 
bly eliciting the coronary ‘‘chemoreflex,’ or 
into the isolated head. 

The vasodilator response is not due to block- 
ade of the effector cells since these respond 
normally to constrictor substances such as 
epinephrine and pituitary extract, and to re- 
flexly induced phenomena such as asphyxia. The 
vasodilator action is not due to a direct effect on 
the blood vessels since intra-arterial injection of 
comparable doses has no significant effect on 
blood flow in various vascular beds. Goth, Harri- 
son, and Blackmore*! report that after veralba 
administration in chloralose-urethane anes- 
thetized dogs, histamine and methacholine 
produce a more marked fall and epinephrine a 
more marked rise in arterial pressure than in 
control animals. They suggest the possibility of a 
direct peripheral effect of the vessels; it would 
appear more likely, however, that this effect is 
due to depression of the actions of the buffer 
mechanisms (carotid sinuses). 

The hypotensive response to the veratrum 
drugs is not abolished by administration of 
atropine although this drug does abolish the 
bradycardia. Interruption of the conductivity 
of the vagus nerve by cooling blocks the effect 
of these drugs when they are injected into the 
coronary artery or the atria, particularly into 
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the isolated head—heart-lung preparation. Vagal 
section diminishes, presumably by abolishing 
the bradycardia component, but does not abolish 
the hypotensive response to intravenous injection 
of these drugs in the whole animal. 

According to Swiss and Mason,*° when vera- 
trum is confined to the body of the dog, hypo- 
tension is seen only as a concomitant of brady- 
cardia, and prevention of the bradycardia 
abolishes the hypotension. They find that veri- 
loid, protoveratrine, veratridine and _ veratri- 
mine, when confined to the head of the dog with 
carotids innervated and vagi intact, produces 
only hypotension without alteration in heart 
rate. This hypotension is still evoked by each 
derivative after atropine or vagotomy, and is 
not decreased by carotid denervation. They 
concluded that this central action appears to be 
the more important mechanism in the clinical 
effectiveness of this group of drugs. On the other 
hand, Gruhzit, Freyburger and Moe*? found that 
vagotomy plus denervation of the carotid sinus 
pressoreceptors (without destruction of the 
chemoreceptors) completely prevents the depres- 
sor response to veriloid. They believe that the 
drug causes hypotension by sensitization of the 
stretch receptors (of the carotid sinus) rather 
than by facilitation of the central components of 
the reflex arc. Moran, Perkins and Richardson ** 
believe that andromedotoxin, which has proper- 
ties strikingly similar to the veratrum alkaloids, 
also acts by stimulating reflex vasodilation by 
way of either the carotid sinuses or bodies. 

Wang, Ngai and Grossman* report that 
minute doses of protoveratrine, but not vera- 
tridine or veratrimine, injected into the adventi- 
tia of the common carotid bifurcation caused 
systemic hypotension and reduced carotid sinus 
pressoresponses, although the latter two caused 
hypotension when injected intravenously, even 
in debuffered animals. They concluded that 
veriloid, protoveratrine, germetrime, neoger- 
metrime and germerine cause hypotension in 
vagotomized animals due largely to stimulation 
of the carotid sinus receptors, while veratridine 
and veratrimine cause hypotension largely by 
depression of the central vasomotor mechanism. 

(c) The cardioaccelerator and vasopressor effects: 
Large doses of these drugs appear to cause 
cardiac acceleration, possibly through block of 
the vagal endings. The rise in pressure is due in 
part to vasoconstriction which appears to be a 
local action of the veratrum alkaloids on the 
blood vessel walls and possibly also to the effect 


Pharmacology of Antihypertensive Drugs—Green 


of the veratrum alkaloids on the central nervous 
system, leading to central vasomotor stimulation, 
or to the stimulation by the veratrum alkaloids 
of the release of vasoconstrictor substances such 
as epinephrine. These latter effects, however, 
are observed only with doses considerably 
above the ordinary clinical dosage level. *° 

(d) Renal function: In dogs Nungesser and 
Hiatt*® note no difference between the control 
renal hemodynamics of the innervated and 
denervated kidney. Lowering of the arte:ial 
pressure by veratrum decreases renal plasma 
flow and glomerular pressure equally in the 
innervated and denervated kidney. They con- 
clude that the renal circulation does not partici- 
pate in the generalized vasodilation which is 
partly responsible for the depressor effect of 
veratrum. 

3. Methods for Standardization. ‘This group of 
drugs has been standardized on the basis (1) of 
their ability to induce hypotension in pento- 
barbital anesthetized dogs following intravenous 
administration;*’:** (2) their ability to depress 
the rise of pressure that normally follows occlu- 
sion of the carotid arteries; and (3) their ability 
to induce emesis. In recent studies it was re- 
ported that it was not possible to dissociate 
quantitatively the emetic from the hypotensive 
potencies of veralba, unitensin and _ proto- 
veratrine A. *° 

Data are not available on the mechanism or 
route of destruction or elimination of these drugs. 

4. Side Effects. This group of drugs may be 
given orally, intravenously or intramuscularly. 
The greatest care, of course, must be used with 
the intravenous route. Overdosage results in 
severe postural hypotension and, particularly 
in the presence of digitalis, the patient may 
experience nausea, bradycardia and cardiac 
arrhythmias. The latter two may be alleviated 
by the use of 1 mg. of atropine given parenterally, 
and the hypotension may be counteracted by 
vasopressor substances such as ephedrine or 
phenylephrine (neo-synephrine). 


D. Depressant Drugs (Rauwolfia Group) 


There are some forty varieties of Rauwolfia, 
the most important of these being Rauwolfia 
serpentina. For centuries, extracts from the roots 
and leaves of Rauwolfia serpentina have been 
used in Indian medicine as a hypnotic, as a 
sedative in psychoses accompanied by states of 
excitation or tension, and in epilepsy. Since 
these extracts seemed also to be useful in the 
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treatment of hypertension,°® several companies 
in this country became interested in the prepara- 
tion of extracts of the crude drug, and also of 
highly purified extracts of its active principles. 

1. Available Preparations. A preparation of 
the whole powdered root of Rauwolfia serpen- 
tine Benth is available under the trade name of 
raudixin.” This preparation contains !5 unit, 
i.e., an amount of the root extract which is 
equal in hypotensive and adrenolytic potency to 
50 mg. of a provisional reference standard 
(1 unit = 100 mg.) Rauwiloid® is a semi- 
purified extract of the alseroxylon fraction of 
Rauwolfia serpentina which is standardized on 
the basis of its effectiveness in producing a 
decline in arterial pressure, bradycardia and 
sedation. Reserpine, a purified crystalline ex- 
tract of Rauwolfia serpentina, is available as 
serpasil. Recent studies*' indicate that its 


structural formula is: 
| | 


H 


Reserpine seems to exert all of the principal 
pharmacologic effects of the whole root, i.e., 
depression of arterial pressure, bradycardia and 
sedation. 

Other alkaloids such as serpentine, serpen- 
tinine, ajmaline, ajmalicine and alkaloid G have 
shown no potency in doses up to 20 to 60 times 
that of effective doses of reserpine.®” The basic 
structure of reserpic acid is quite similar to that 
of yohimbine, but the activity lies in the whole 
ester since neither the reserpic acid nor the tri- 
methoxybenzoic acid moieties exert significant 
sedative or hypotensive effects.°* The effective 
dose is about 1/1000th that of the crude drug. 

2. Principal Pharmacological Actions. (a) Tran- 
quilizing effects: One prominent effect of the 
principal alkaloid group of substances is its 
tranquilizing action. It does not, however, de- 
press the cerebral cortex as do the barbiturates; it 
does not alter significantly the electroencephalo- 
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gram;°*4 it does not prevent metrazol- or picro- 
toxin-induced convulsions and even after fairly 
large doses patients and animals are not anes- 
thetized but are readily aroused.**°® Hyper- 
dynamic patients find a decreased drive and do 
not “‘blow their tops’’ so readily while taking the 
drug. They may sleep more soundly at night 
and may drop off to sleep if sitting quietly, yet 
are usually capable of carrying on without difh- 
culty their customary activities. 

(b) Induction of hypotension and bradycardia: The 
hypotensive effect of reserpine is quite moderate 
in normal animals and has a rather flat dose 
response curve, in that the blood pressure de- 
clines to a moderate level with small doses and 
does not drop further even with quite large doses. 
It does not cause any fall of pressure in spinal 
animals. Reserpine causes slowing of the heart, 
which is partially prevented by atropine, but 
does not reduce cardiac output or stroke volume 


OC H 3: OCH 3 
Methanol Reserpic Trimethoxybenzoic 
Acid Acid 


output, and has no significant effect on coronary 
blood flow. It will also reduce tachycardia caused 
by hydrazinophthalazine. 

(c) Lack of adrenergic or ganglionic blockade: 
Rauwiloid does not prevent the rise in arterial 
pressure induced by injections of epinephrine, or 
nor-epinephrine, or by stimulation of the splanch- 
nic nerve, in fact the pressor response to epi- 
nephrine may be augmented.*’ It therefore does 
not exert any adrenergic blockade, at least in 
usual doses. It does not block the response to 
preganglionic stimulation of the sympathetic 
supply to the nictitating membrane and there- 
fore does not exert any ganglionic blockade. *® 

(d) Non-sympathomimetic substances: Reserpine 
does not block the pressor response to angiotonin, 
pherentasin or cerebral pressor substance. It 
does prevent vasospasm due to intra-arterial 
barium chloride but only at doses well above 
those used therapeutically. Rauwiloid does not 
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alter the hypotensive responses to acetylcholine 
or histamine. 

(e) Blockade of central and reflexly induced re- 
sponses: Reserpine blocks or reduces the rise in 
pressure induced by central stimulation of the 
sciatic or of the vagus nerves, or by lowering of 
the pressure in the carotid sinus by carotid 
occlusion.®* It does not alter the response in the 
cold pressor test but does decrease the digital 
vasoconstrictor inspiratory reflex.°? Rauwiloid 
blocks the blood pressure response to hypoxia 
(breathing 100 per cent nitrogen for forty-five 
seconds). 

Reserpine causes miosis and relaxation of the 
nictitating membrane in intact dogs, suggesting 
decreased activity of the central sympathetic 
nervous system. It also causes ptosis which closely 
parallels the hypotensive effects; this property 
has proven useful in following separation pro- 
cedures.®° It also causes mild hypothermia but 
will not prevent or lower fever due to pyrogens 
or infections.*® 

(f) Renal function: The decrease in arterial 
pressure in both normal and hypertensive men is 
not accompanied by a reduction in renal hemo- 
dynamics or water or electrolyte excretion, thus 
suggesting that renal vascular resistance de- 
creases.*! The last effect could be due to the 
autoregulatory mechanisms in the kidney. 

(g) Endocrine activity: Reserpine does not 
affect significantly the antidiuretic function of 
the posterior pituitary, or the production of 
androgens. In animals it reduces the frequency of 
cornified vaginal smears and reduces fertility® 
but does not interfere with ovulation or basal 
temperatures in normal women.® The drug 
doe» not block the normal fall in eosinophil count 
in response to ACTH.*® 

3. Side Effects. The LDs5o is extremely high 
compared to therapeutic doses. It is estimated 
to be the equivalent of around 280 mg. intra- 
venously in man. Reserpine causes diarrhea in 
dogs, but this is not of importance in man. 
Agranulocytosis has not been encountered upon 
prolonged administration. Postural hypotension 
may occur with intravenous administration of 
the drug*®* but in customary ther2peutic doses is 
less troublesome than with effective doses of 
the adrenergic or ganglionic blocking drugs. The 
principal distressing side effects are lethargy 
and difficulty in “getting going,” decreased 
libido, a tendency to gain weight, and mild to 
severe nasal stuffiness which is said to be a 
histaminic effect and to be relieved by anti- 


histaminics.®° However, it has been my experi- 
ence that the nasal stuffiness is not readily re- 
lieved by antihistaminics or vasoconstrictors. 
It is said that, in excessive doses, it causes 
nightmares or agitated depression®® though I 
have not observed this in patients I have seen. 
In experimental animals reserpine exerts a 
peripheral cholinergic type of activity on the 
gastrointestinal tract.® 

Unlike most other hypotensive drugs, the 
effects come on only gradually due presumably 
to an accumulative effect of repeated doses. The 
drug is almost as effective orally as it is intra- 
venously. Nothing is known about the mecha- 
nism of its destruction or elimination. 


E. 1-Hydrozinophthalazine (Hydralazine 
Hydrochloride) 
1. Structural Formula. This drug, available 
under the trade name of apresoline® hydro- 
chloride, has the following structural formula: 


| - HCl 
as N 
NH—NH: 


2. Pharmacologic Actions. Schroeder!® believes 
that the principal action of this substance is 
based upon the ability of the —-NH»2 group of 
this compound to combine with the oxygen of 


the carbonyl group OC of pherentasin, result- 


ing in loss of vasoactivity of the latter substance. 
He also notes that the substance has a strong affin- 
ity for heavy metals and combines loosely and re- 
versibly with sulfhydryl-containing compounds. 

The pressor effect of many primary amines 
is abolished by hydralazine. According to 
Schroeder,'® the pressor effect of serotonin is 
increased whereas Yonkman® believes that it is 
antagonized by hydralazine. Hydralazine weakly 
antagonizes the vasoconstrictor effect of epineph- 
rine and nor-epinephrine, the cerebral vaso- 
constrictor substance’ and to some extent, 
angiotonin and hypertensin;!*®*:® but, since 
it does not reverse the pressor effects of epi- 
nephrine, it can hardly be classed as a true 
adrenergic blocking drug. 

In unanesthetized dogs this drug stimulates 
the heart and increases the cardiac output, an 
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effect which can be prevented by the prior 
administration of hexamethonium.’? These au- 
thors believe that the cardiac effects of hydrala- 
zine may be central in origin and mediated over 
the sympathetic nervous system. Other investi- 
gators’! believe that they have demonstrated 
that hydralazine exerts a direct dilator ef- 
fect on the blood vessels of sympathectomized 
extremities. 

The substance tends to lower arterial pressure 
without decreasing renal plasma flow and in fact 
may even increase the flow. This effect is not 
prevented by the prior administration of 
hexamethonium.”? 

3. Side Effects. The most important side 
effect of hydralazine is headache. It may be 
lessened by use of small initial doses and by the 
simultaneous administration of an antihista- 
mine. The drug is said to inhibit the action of 
histaminase. A syndrome simulating collagen 
disease may be seen during prolonged adminis- 
tration.’* Tachycardia and palpitation are sig- 
nificant side effects. Postural hypotension and 
circulatory collapse are rarely seen. In patients 
with coronary disease evidence of myocardial 
ischemia, as indicated by angina, may occur in 
association with the use of hydralazine, even if 
hypotension does not occur. When hydralazine 
and hexamethonium are used together, postural 
hypotension may occur and increase the tend- 
ency for myocardial ischemia. *® 


F. Renin and Antirenin 


Wakerlin and his associates have been study- 
ing the effects of actively and passively induced 
antirenins on renal hypertension for a number of 
years but the studies have not yet progressed to 
the point where they may be applied to the 
treatment of human hypertension.’*:’4 


CONCLUSIONS 


A large group of antihypertensive drugs with 
diverse actions is described. Any one of these 
may prove useful in a variety of types of hyper- 
tension. Many of them used in combination 
seem to exert a synergistic effect. This is par- 
ticularly true of the heart rate which tends (1) to 
be increased by the adrenergic blocking drugs 
and by hydralazine and (2) to be depressed by 
the ganglionic blocking drugs and the veratrum 
group. In this respect a combination of a drug 
from (1) and one from (2) would be advan- 
tageous. However, the dose of each drug should 
be adjusted to the needs and the sensitivity to 
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side effects of the particular patient. Because 
of this the author decries the tendency of many 
drug firms to put out fixed combinations of these 
drugs. 
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Clinic on Psychosomatic Problems 


A Case of Arrested Rheumatic Heart Disease 
with Severe Neurosis Mistaken for 
‘‘Ulcerative Colitis”’ 


2 yom cases are chosen to illustrate the relation between psychiatric and medical fac- 
tors in the production of symptoms. They are part of the Harvard teaching on the 
Psychiatric Services of the Massachusetts General Hospital. This psychiatric conference 


was edited by Dr. Stanley Cobb. 


Dr. Frank K. Austen: This is the second 
admission to Massachusetts General Hospital 
of this thirty year old, twice married mother of 
two. She entered the medical wards one month 
before because of rectal bleeding eleven days and 
again two hours prior to admission. After two 
weeks the medical work-up was completed. The 
patient, who had been experiencing “‘strange 

g sensations” for ten weeks, then said she desired 
psychiatric aid. She was transferred to the 
Psychiatric Ward with the diagnoses of rheu- 
matic heart disease (? active), ? early ulcerative 
colitis and anxiety neurosis. 

The patient was apparently well until twenty 
years ago, at the age of ten, when the diagnosis of 
rheumatic heart disease was made. This was 
based on a history of scarlet fever and the 
physical signs of cardiac enlargement, mitral 
regurgitation and stenosis. Nine months later the 
patient was admitted to Massachusetts General 
Hospital with a diagnosis of rheumatic heart 
disease, subacute activity, decompensation and 
secondary anemia, and shortly thereafter was 
transferred to the House of the Good Samaritan 
where she remained for a year and a half. After 
that she was well, with the exception of an 
exacerbation requiring six months’ convalescence 
at the age of fifteen. She married and had two 
uneventful pregnancies. A year and a half ago 
low-grade fever, joint pains and an aching back 
developed. Nine months ago, because of per- 
sistence of symptoms, she underwent a tonsil- 
lectomy and sinus drainage. The symptoms 
persisted, and seven months ago she was given 
cortisone by her private physician. Six months 
ago “‘ovarian hormone”’ injections were intro- 
duced because of scanty menses. Both endocrine 
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therapies were discontinued three months prior 
to admission. 

Two and a half months ago, while her husband 
was entertaining at a summer resort, she sud- 
denly experienced a ‘‘strange sensation.’ This 
spread out over her body from the lower ab- 
domen and genital region and was described as 
tingling, vibrating or possibly sexual in nature. 
Such episodes increased in intensity and fre- 
quency until finally the patient refused to leave 
the house. 

About two months ago, because of persistence 
of the low-grade fever, malaise and arthralgia, 
and because of the development of the ‘“‘strange 
sensations,” the patient consented to treat- 
ment at her mother’s house. The initial thera- 
peutic regimen included complete bed rest, 
aspirin, oral penicillin, aureomycin troches and 
phenobarbital. Later all oral antibiotics were 
discontinued and parenteral penicillin and 
streptomycin instituted. Her physician believed 
the ‘strange sensations” were a consequence of 
the endocrine therapy and recommended sexual 
abstinence. 

Eleven days prior to admission, two weeks 
after discontinuation of oral antibiotics and 
about one hour after a nicotinic acid flush, the 
patient experienced an episode of rectal bleeding. 
She had several attacks of bloody diarrhea 
accompanied by abdominal cramps. After one 
of these attacks she fainted. Within two days the 

stools cleared, but again six hours prior to 
admission the bleeding recurred. The “‘strange 
sensations” which had diminished in frequency 
and intensity were aggravated by the bleeding 
and became almost continuous. 

She was admitted to the Medical Ward with a 
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diagnosis of ulcerative colitis and rheumatic 
exacerbation. Sigmoidoscopic and barium enema 
examinations were unremarkable, though some 
observers believed that the mucosal changes of 
early ulcerative colitis were present. Evidence 
of rheumatic activity other than the elevated 
sedimentation rate and fever was not forthcom- 
ing, and thyroid studies were unremarkable. 
Therefore it seemed wise to transfer her to the 
Psychiatric Service for evaluation while awaiting 
further medical developments. 

The past medical history included _tonsil- 
lectomies, twenty years and nine months ago, 
uneventful deliveries eleven and six years ago, 
drainage of a pilonidal sinus eleven years ago 
and chicken pox nine years ago. 

The patient, who was born in Boston, had 
few memories of her early life. She recalled that 
her parents fought a great deal and because they 
considered her irritable, moody and complain- 
ing, the persistence and progression of symptoms 
eventuating in the diagnosis of rheumatic heart 
disease were ignored. During the years in bed 
convalescing, she became resentful of her 
mother’s inconsistent affection and _ neglect. 
This feeling was aggravated after her father’s 
departure when she was ten. At fifteen the pa- 
tient, dissatisfied with her home life, ran away 
with a boy. Intercourse was unsuccessful and a 
pattern of masturbation was instituted. After 
being apprehended and returned home, she 
experienced an exacerbation of rheumatic 
activity, and while convalescing began to 
masturbate excessively. After finishing high 
school she worked for a while. Pregnancy at 
nineteen was followed by marriage. Following 
delivery of her son she joined her husband. Their 
adjustment was quite unsatisfactory and she left 
him twice in the first two years of their marriage. 
Furthermore, because of his preferences, they 
settled into a sexual pattern of the alternate 
masturbation of one by the other. Finally during 
the third year of their marriage, she became 
involved with another man and despite her 
husband’s attempts at reconciliation, she ob- 
tained a divorce. Eight months later, already 
three months pregnant, she married again. As 
during the first pregnancy, whenever alone she 
felt the overwhelming urge to masturbate and 
did so despite her superstition that this would 
harm the child. 

Life with her second spouse presented two 
immediate problems in that they were unable to 
work out a pattern of sexual behavior acceptable 
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to the patient, and were faced from the start 
with a borderline economic status. Although she 
appreciates her husband’s kindness she resents 
his lack of forcefulness. 

Physical examination on admission revealed a 
well nourished, well developed, slightly plump, 
attractive, alert, apprehensive white woman with 
marked mood swings and a desire to please. She 
had a heart rate of 100 to 120, low fever, a 
palpable thyroid gland, an enlarged heart and 
murmurs of aortic stenosis and regurgitation and 
mitral regurgitation. 

The patient remained on the Psychiatric Ward 
for two and a half weeks during which time 
sixteen therapeutic interviews of an hour each 
took place. At first she was completely pre- 
occupied with a detailed description of her sex 
life which she felt was the principal disturbing 
element. She described these events in a sur- 
prisingly detached and open manner. She came 
to the interviews quite dressed up and even 
made inquiries about the interviewers’ romantic 
interests. She revealed a diffuse hostility encom- 
passing everyone with whom she had been 
emotionally close, directed especially against her 
husband and mother. On rare occasions this 
hostility was directed toward the interviewer but 
always for only a moment near the end of the 
hour. 


STAFF CONFERENCE 


Dr. STANLEY Coss: I have been seeing her 
here. Let me bring up some things on which I 
would like to have help. In the first place, she 
was referred as a case of ulcerative colitis and 
had had some rectal hemorrhages. Is that inci- 
dental? How much relationship is there to 
antibiotics? Second, what relationship has the 
neurosis to the long invalidism in youth, rheu- 
matic fever and recent fever? Why was she 
anxious for psychiatric help? 

Dr. Austen: The bloody diarrhea is probably 
not related to the antibiotics because they were 
discontinued two weeks before the bleeding. 

Dr. FRANKLIN CarTER: Did she really have 
bleeding? 

Dr. AusTEN: Her mother reported it, too. 

Dr. Coss: The x-rays showed some ulcera- 
tions but they are not typical of ulcerative colitis. 
I still believe it was caused by the aureomycin. 
What did the psychologic examinations show? 

Dr. GERSHEN RosEnBLuM: The projective 
tests depict a woman whose attempt to employ a 
rigid, repressive defense in coping with her 
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impulses and the demands of the world upon her 
has resulted in a constriction of independent, 
creative thinking and marked emotional labile 
reactions. These characteristics are revealed in 
the record in terms of her immature vocabulary, 
her frequent egocentric references, her childish 
and conspicuous sexual naiveté and a blocking of 
thought processes in the face of emotionally 
charged material. The presence of free-floating 
anxiety as well as childish fears is conspicuously 
present in the record. In addition, there appears 
to be a preoccupation in the sexual sphere with 
hints of disturbed heterosexuality, especially 
frigidity. 

Dr. CarTeER: Any information on her func- 
tioning as a wife and mother? 

Dr. AusTEN: She is a good housekeeper and 
devoted to her children. 

Dr. ErtcH LInDEMANN: In my interview with 
her she certainly spoke very readily in a rather 
child-like way and was quite body-conscious. 
She obviously has found a refuge here and is not 
eager to leave. She is a little tremulous and has 
other signs of autonomic instability. She was 
quite aware of being observed and conscious of 
the audience. That may be an important item. 

Dr. LEMoyne Wuite: She has been a night 
club singer. 

Dr. NorMAN BERNSTEIN: In group therapy 
sessions she spoke up cheerfully, and forcefully 
and kept the group going. She was always cheer- 
ful and talkative, often overtalkative. Most of the 
content was platitudes. 

Dr. GARDNER QuartTon: In the beginning we 
wanted to find out whether she had ulcerative 
colitis or something else. My opinion would be 
that she does not have this, medically or psy- 
chiatrically. Rather early we thought she had 
anxiety hysteria characterized by simplicity in 
her personality and by the freedom with which 
she brought out the sexual material, and the 
concern about masturbation. She enjoys inter- 
views and has a joking manner as well as a 
serious questioning about things. Her father 
left at a critical time in her life, the beginning of 
adolescence, when she had concern about sexual- 
ity. She tried to relate to men and had three 
unsatisfactory relationships. At the time her 
relationship to father was weakest, her relation- 
ship with mother was bad too. She could not 
relate to her mother, who was more like an 
unsatisfactory sister to her. With all this she has 
done very well. She is not as sick as we might 
think she would be. Her ability to relate to the 
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doctor and ability to run a home indicate that 
she is getting along fairly well. Illnesses were a 
treat to her, bringing her back to childhood con- 
flicts. They led her to be more afraid of illnesses 
than necessary. I think she should not stay here 
too long. The ward constitutes a defense that is 
difficult to work through. I think we should re- 
assure her and continue seeing her outside. She 
can accept psychiatric help. 

Dr. LINDEMANN: Do you have any theories 
about the bleeding? 

Dr. Quarton: We have to regard it as 
undiagnosed. Dr. Ellis does not attribute it to 
ulcerative colitis but thinks it is due to a hemor- 
rhoid. There is not much reason for us to be too 
concerned. It concerns her and she gives it a 
sexual meaning, but I doubt if it is a result of 
masturbation. 

Dr. LinDEMANN: I do not know how many of 
you remember the early paper of Freud, when 
he was concerned about psychoneurosis and 
‘“‘actual”’ neurosis. Now we rarely seem to have a 
picture of free-floating anxiety, palpitation, body 
consciousness and autonomic disorders which he 
describes so well in ‘‘actual’’ neurosis and which 
he tied in with masturbation conflicts. It is not 
common now to have a central focus on mastur- 
bation. The cultural pattern has changed and 
conflicts are not so upsetting, except in young 
men tied in with passive homosexuality. Why 
does this happen in a young girl such as this? 
Why should she come in to get forgiveness? ‘‘I 
ain a pretty bad girl; see what a masturbator I 
am.” I thought there might be a mild mood dis- 
turbance due to the hypochondriacal affect and 
concentration upon sensations one can have 
after paying attention to them. She appears 
immature. In the face of the report, she says she 
is not doing well. I was interested in the en- 
counter with her father. The question which is 
not clear is: is this an original personality-stunt- 
ing in character with institutional experience 
and unfortunate contacts with parents? Does 
she have somewhere a more adequate mode of 
functioning than is apparent? I am _ inclined 
toward the latter. In the face of a traumatic 
event not yet fully understood, she took recourse 
to a good doctor, said she was a naughty girl and 
clings to the hospital. I agree that the technical 
problem is how long to permit her to use the 
hospital, and how much to help her solve her 
problems. There is an uncertainty about her 
sexual adjustment. There is no absence or repres- 
sion of sexual awareness. She accepts sexuality as 
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something which is her just due, but wants an- 
other organization of sexual life which is more 
rewarding. It may have started with her poor 
relationship to her father and bewilderment 
about what went on between mother and father. 

Dr. Wuire: I[sn’t she more depressed than has 
been readily apparent? Sexuality is immature yet 
there is a striving for it. 

Dr. LinDEMANN: It is a reactive depression in 
a hysterical character rather than a disturbance 
of a cyclothymic type. Is it ulcerative colitis? 
None of us think so from the psychologic point 
of view. We agree it is a neurotic picture with 
hysterical, depressive trends. 

As to treatment, there should be no protracted 
exploration. We should help her to have a 
balance between the need for care and her 
ability to face the issues. She ‘already has an 
attachment to Dr. Austen. There is a problem 
of not getting more of that than can be handled. 
I recommend a shift of emphasis toward review- 
ing operations at home. What are her tasks? 
What is the burden to face at home? One should 
point out the resources. She is impoverished 
along social lines. 

It would be worth while to get some help from 
social service and to get acquainted with the 
husband and brother and to obtain a more objec- 
tive picture. The mother and husband have 
such distorted perceptions of what we are doing 
here. This could be clarified via the social 
worker. [t is interesting how psychologic prob- 
lems do border on ethical problems. 


FOLLOW-UP 


The patient improved during her hospital- 
ization. The ‘‘strange sensations’ decreased in 
intensity and frequency. On one occasion near 
the end of her hospitalization she was visited 
simultaneously by mother and husband; and 
since neither had any appreciation of the pa- 
tient’s problems and each held the other 
responsible, an anxiety attack was not an 
unexpected consequence. It was of particular 
interest, however, that in describing the event 
the patient failed to mention the “strange sen- 
sations,”’ still present but now well tolerated, 
and related only to her new symptom of recur- 
rent retching. Since she exhibited an increasing 
dependency on her hospitalization and a grow- 
ing dissatisfaction with her reality situation, it 
seemed advisable to discharge her as soon as she 
evidenced any interest in returning home. This 
was carried out with the understanding that she 
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was to return to the Outpatient Department in 
three days and was to be followed in the Medical 
Clinic as well. 

At the appointed time she telephoned to state 
that she was incapacitated by recurrent vomit- 
ing. She also failed to meet a second appointment 
and revealed that she had begun to take seda- 
tives again. At last she came in. She was tense, 
anxious and discouraged because her husband 
was unemployed and because she had experi- 
enced a severe bout of vomiting while caring 
for one of her children on a trial basis. As the 
interview proceeded she relaxed, became more 
cheerful and formulated a plan whereby she 
would face her problems. Her most significant 
decision was to take back her children immedi- 
ately rather than allow them to grow up with her 
relatives as her family had recommended. 

She was seen again three months after dis- 
charge and exhibited considerable improvement 
in that both children were home, she was able 
to leave the house without becoming upset and 
the “strange sensations,” though present at 
times, in no way disturbed her. 


SUMMARY 


This patient experienced a disturbed child- 
hood in which there was little opportunity for the 
usual affectionate parent-child relationships. 
The development of a chronic illness, rheumatic 
heart disease, with subsequent prolonged periods 
of bed rest accentuated an infantile attitude, an 
immature approach to sexual matters, a feeling 
of tremendous insecurity and a marked hostility 
toward her family. 

During the bulk of the interviews the patient 
was permitted to speak freely of whatever she 
wished. She talked excessively about sex matters. 
When it became apparent that she was funda- 
mentally a person with strength of character, it 
seemed advisable to stop further probing. In- 
stead a course of reassurance and explanation of 
material at the conscious level was instituted. 
In effect she was led to conclude that the “strange 
sensations’? were of no importance and that she 
was completely adequate to handle her reality 
problems. She was discharged from the hospital 
before she became too dependent. She was then 
helped in the Outpatient Department to face her 
problems at home. 

The psychiatric interviews helped her in 
several ways. The more obvious ones were: 
(1) Relieving her anxiety over the “strange feel- 
ings’ by explaining them as harmless vasomotor 
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phenomena to be expected when fears about 
masturbation arose. (2) Talking to her as an 
adult worthy of respect. This includes not letting 
her become too dependent and _ flirtatious. 
(3) Steering the talks away from sex with which 
she was preoccupied. This made her learn that 
she could have a close relationship with a man 
(her therapist) without any risk of falling into her 
immature pattern of seduction and elopement. 
(4) When vomiting and retching were substi- 
tuted as symptoms for the “strange feelings,” 
paying little attention to them, and turning the 
interviews to her reality problems of home and 
job. (5) Giving her confidence by always being 
willing to listen and by repeatedly explaining her 
lack of confidence in herself on the basis of her 
childhood deprivations and invalidism. 

The prognosis for the immediate future is 
good. She can continue to look after her family 
with occasional trips to the Outpatient Depart- 
ment for support of her morale. In the long view 
the inevitable break in cardiac compensation 


will pose a serious medical problem complicated 
by the old neurosis which will doubtless recur 
at that time. Perhaps enough self-confidence can 
be built up in the intervening years to enable her 
to face this situation with courage and without 
regression to childhood patterns. 

The ‘‘ulcerative colitis’ for which she was 
admitted was, fortunately, a mistake in diagnosis. 
The bleeding in the colon was probably due to 
superficial ulceration caused by aureomycin. Her 
psychologic structure was not the one often 
found in patients with ulcerative colitis: deep 
depression and schizoid trends. True, she was 
mildly depressed but her reactions were ‘‘hys- 
terical’’ in type, i.e., immature, regressive, 
dependent. She made use of symptoms to con- 
trol her environment (‘‘conversion”’). She 
changed from one symptom to another. She 
had an actual sex problem that was unsolved at 
first and apparently led to feelings of guilt and 
anxiety. All this fits in with the diagnosis of 
neurosis. 
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Clinico-pathologic Conference 


Acute Gastrointestinal Bleeding Complicated 
by Pleural and Pericardial Infection 


— reports, edited by Robert J. Glaser, m.p. and David E. Smith, m.p. 
of weekly clinico-pathologic conferences held in the Barnes and Wohl Hospital, are 
published in each issue of the Journal. These conferences are participated in jointly by 
members of the Departments of Internal Medicine and Pathology of the Washington 
University School of Medicine and by Junior and Senior medical students. 


HE patient, P. N. (No. 230650), was a 

white female high school student, fifteen 

years of age, who was admitted to the 
Barnes Hospital on December 29, 1953, com- 
plaining of bloody diarrhea. The family history 
was non-contributory. The past history indicated 
that the patient had had the usual childhood 
diseases and frequent epistaxes during the early 
years of her life. She had never had other 
rheumatic manifestations, however. For most of 
her life she had been subject to recurrent attacks 
of asthma although the number of these seemed 
to be decreasing steadily. The only other perti- 
nent fact in the history was that in the year prior 
to the patient’s admission to the hospital there 
was an epidemic of viral hepatitis in the town in 
which she lived. 

The patient had been in good health until 
approximately fourteen days prior to admission 
when a slight sore throat developed coincident 
with the onset of her regular menstrual period. 
The menstrual flow, however, was abnormally 
heavy and was accompanied by severe lower 
abdominal pain. Twelve days prior to entry the 
patient noted anorexia, nausea and malaise but 
she did not have fever. Because of increasing 
malaise she remained home from school. Nine 
days before admission severe vomiting and 
diarrhea began. The patient was seen by a phy- 
sician who gave her an injection of penicillin; he 
also prescribed a sulfonamide and a pink liquid, 
reported to contain bismuth subcarbonate and 
paregoric, to be taken orally. Despite these 
measures the patient continued to vomit large 
quantites of green fluid containing flecks of 
blood and her diarrhea persisted. The sulfona- 
mide was discontinued without change in the 
symptoms. Eight days before admission to the 
Barnes Hospital the patient was hospitalized 
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elsewhere and was given fluids intravenously. 
Five days prior to entry she began to pass bloody 
stools and two days later complained of pain and 
tenderness in the right upper abdominal quad- 
rant. She was given two blood transfusions, the 
second of which was discontinued because of a 
mild urticarial reaction. On the day before entry 
to the Barnes Hospital proctoscopic examination 
was reported as showing ‘“‘a badly ulcerated 
bowel.” The bloody diarrhea continued and just 
prior to transfer to the Barnes Hospital the 
patient was given another unit of whole blood. 

At the time of examination in the emergency 
room the patient’s temperature was 39.4°c., 
pulse 130, respirations 20 and blood pressure 
110/50. She was a well developed, thin, tall 
white girl who appeared acutely ill. She was 
sweating profusely and was mildly confused. 
Her skin was cold and clammy. There was no 
lymph node enlargement. A small hemorrhage 
was noted in the right conjunctival sac. The 
fundi appeared normal. Examination of the 
ears, nose and mouth and pharynx was within 
normal limits as was examination of the heart 
and lungs. The abdomen was held taut and 
there was diffuse tenderness without spasm. No 
masses could be felt. The bowel sounds were 
markedly decreased. Rectal examination re- 
vealed a shaggy rectal mucosa; the gloved finger 
was covered with blood. There were no deformi- 
ties of the bones and joints. The pulse was feeble 
and the extremities cold. The reflexes were 
physiologic. 

The laboratory data were as follows: red blood 
cells, 6,000,000; hemoglobin, 17 gm. per cent; 
white blood cells, 35,900; differential count: 14 
per cent band forms, 75 per cent segmented 
neutrophils, 7 per cent lymphocytes, 4 per cent 
monocytes. Urine; specific gravity, 1.020; 
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albumin, 4+; sugar, negative; centrifuged 
sediment, occasional white blood cell and one to 
two granular casts per high-power field; guaiac, 
negative; urobilinogen, negative; culture, Pseu- 
domonas aeruginosa; examination for heavy 
metals, negative. Stool: grossly bloody; micro- 
scopic, negative for ova and parasites; culture, 
Ps. aeruginosa. Blood chemistry: non-protein 
nitrogen, 35 mg. per cent; sugar, 169 mg. per 
cent (glucose running intravenously); carbon 
dioxide combining power, 22.6 mEq./L.; so- 
dium, 137.9 mEq./L.; potassium, 2.9 mEq./L.; 
chloride, 98 mEq./L.; cholesterol, 101 mg. per 
cent; total protein, 4.6 gm. per cent; albumin, 
2.6 gm. per cent; globulin, 2.0 mg. per cent; 
cephalin-cholesterol flocculation test, 3 +; thymol 
turbidity test, 1 unit; alkaline phosphatase, 
5 Bodansky units. Typhoid and paratyphoid 
agglutination tests: negative. Blood culture: 
negative. 

Immediately after completion of the physical 
examination the patient was transported to her 
hospital room. On arrival there her blood pres- 
sure was unobtainable. An hematocrit drawn 
at this time was 60 per cent. Emergency therapy 
for shock was instituted, and in the next three 
hours the patient received 2,000 cc. of whole 
blood. Her systolic blood pressure rose to 100 
mm. of mercury. During this period she vomited 
dark red blood and became cyanotic. Oxygen 
was administered and the cyanosis cleared. 
Seven hours after admission, when the patient’s 
condition was stabilized, a limited proctoscopic 
examination was performed. The mucosa was 
noted to be granular, very friable and actively 
bleeding. Shortly thereafter the patient’s tem- 
perature rose to 40°c., the pulse to 140 and the 
systolic blood pressure fell to 70. She was given 
fluids containing nor-epinephrine intravenously 
and also received two more units of whole blood. 
Vitamin K was administered intravenously. 
Salicylates by mouth and alcohol sponging were 
employed in an attempt to reduce the patient’s 
temperature, 

Ten hours after admission the prothrombin 
time was 39 per cent of normal. Blood indices 
were as follows: mean corpuscular volume, 92 
cu. mean corpuscular hemoglobin, 28yv7; 
mean corpuscular hemoglobin concentration, 
31 per cent; platelet count, 46,000. 

The patient’s condition again stabilized and 
she became more cheerful and alert. Her ab- 
domen remained distended and _ exquisitely 
tender and bowel sounds were not audible. 


Medication included propantheline bromide 
(pro-banthine®) and magnesium trisilicate and 
aluminum hydroxide (gelusil®) orally, penicillin 
and streptomycin intramuscularly and _ corti- 
cotropin intravenously. 

Late in the first hospital day a paracentesis 
was attempted but no fluid was obtained. Dur- 
ing the first twenty hours of hospitalization the 
patient’s urinary output was only 550 cc. 
Approximately thirty hours after admission 
bleeding had stopped although ileus persisted. 
A bone marrow examination was performed 
and showed a cellular marrow which was 
normal except for the presence of young 
megakaryocytes. There was no evidence of 
active platelet formation. During the second 
hospital day the serum electrolytes were found 
to be within normal limits but the cholesterol 
had fallen to 44 mg. per cent, and the prothrom- 
bin time to 30 per cent of normal despite the 
administration parenterally of vitamin K. On 
the third hospital day rectal bleeding recurred; 
by this time the patient was able to take fluids 
and a diet by mouth and her urinary output 
had returned to normal. Antibiotic and corti- 
cotropin therapy were continued and vitamin 
K, oxide was also given. Because of the bleeding 
additional transfusions were necessary. On the 
fifth hospital day bromsulfalein retention was 
found to be 30 per cent at forty-five minutes. 

The patient’s temperature ranged between 
37.2 and 38°c. On the seventh hospital day 
sigmoidoscopy was performed and acute ulcera- 
tion of the rectosigmoid was demonstrated. 
On the ninth hospital day the presence of 
abdominal fluid became evident. Repeat labora- 
tory studies at this time were as follows: urinaly- 
sis: specific gravity, 1.016; protein, negative; 
sugar, negative; sediment, 7 to 10 red blood 
cells per high-power field (non-catheterized 
specimen, patient menstruating). Non-protein 
nitrogen and serum electrolyte values: within 
normal limits; prothrombin time, 28 per cent of 
normal; total protein, 5.7 gm. per cent; albumin, 
2.9 gm. per cent; globulin, 2.8 gm. per cent; 
cephalin-cholesterol flocculation test, + ; thymol 
turbidity test, 3.4 units; alkaline phosphatase, 
4.2 Bodansky units; cholesterol, 44 mg. per cent; 
total bilirubin, 1.62 mg. per cent; sodium bili- 
rubinate, 0.34 mg. per cent; bilirubinglobin, 
1.28 mg. per cent. 

On the eleventh hospital day the platelet 
count was 300,000 per cu. mm. The patient 
continued to pass bloody stools and required 
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frequent transfusions. Abdominal distention was 
unaffected by all therapeutic measures. On the 
fourteenth day an ‘“‘obstruction series” was ob- 
tained and showed obstruction in the region of 
the distal transverse colon. 

The following day the patient began to bleed 
from the rectum more profusely, and passed 
a large number of bloody stools. She complained 
of epigastric and right upper quadrant pain. 
Transfusions were continued. Her temperature 
rose to 39°c. and remained elevated for the next 
three days. On the fifteenth hospital day penicillin 
and streptomycin were discontinued and tetra- 
cycline was given in a dosage of 250 mg. every 
six hours. A barium enema was performed and 
showed ulcerative sigmoiditis. Repeat procto- 
scopic examination showed no changes from 
those reported earlier. Marked tachycardia 
developed, the pulse rate rising to 156. There was 
no response to carotid sinus pressure or to the 
Valsalva maneuver. Digiialization was carried 
out and the patient’s rate slowed to 130 per min- 
ute. Physical examination revealed dullness to 
percussion and distant breath sounds at both 
bases. Cardiac enlargement was noted. The heart 
sounds were distant and there was a faint cardiac 
impulse. Chest films taken at this time were 
interpreted as showing bilateral pleural effusion, 
cardiac enlargement and ? pericardial effusion. 
An electrocardiogram showed only low voltage. 

On the twentieth hospital day a left thora- 
centesis was performed and 600 cc. of straw- 
colored fluid were obtained. The fluid had a 
specific gravity of 1.010, and contained 4,000 
cells with acid, 75 per cent of which were 
segmented neutrophils. The protein was 1.3 gm. 
per cent. Gram and acid-fast stains showed no 
organisms. Cultures of the fluid were negative 
for pyogenic and acid-fast bacteria. On the 
following day pericardiocentesis was performed 
and 300 cc. of brownish red fluid were removed. 
The pulse rate dropped from 145 to 108 im- 
mediately after the procedure was completed 
but soon returned to 140. Specific gravity of the 
pericardial fluid was 1.010. It contained 28,000 
cells without acid and 12,000 with acid, 80 per 
cent of which were segmented neutrophils. No 
organisms could be seen on smear and a cell 
block was reported as “‘no diagnosis made.’ On 
the same day an abdominal paracentesis was 
performed and 5,000 cc. of straw-colored fluid 
were obtained. The fluid had a specific gravity 
of 1.008. A smear was negative for bacteria and 
cultures were likewise negative. 
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In order to implement the patient’s nutrition, 
tube feedings were begun. Despite this measure 
she continued te lose ground. A repeat electro- 
cardiogram showed low voltage compatible 
with pericardial effusion. The patient’s tempera- 
ture ranged between 36.8 and 38.8°c. with daily 
spikes. In the last few days of life palmar 
erythema developed, and subsequently a diffuse 
erythematous macular rash appeared over her 
body. The heart sounds became progressively 
distant and tachycardia persisted. Examination 
of the chest revealed findings consistent with 
bilateral pleural effusions. A loud friction rub 
was heard over the right side of the chest and 
there was marked subcutaneous emphysema at 
the site of the previous paracentesis. Another 
thoracentesis was performed and 450 cc. of 
serosanguineous fluid were removed. The fluid 
contained 15,000 cells with acid of which 80 per 
cent were polymorphonuclear leukocytes. Spe- 
cific gravity was 1.009. Cultures of pericardial 
fluid and of fluid from the right pleural cavity, 
obtained two days prior to patient’s death, were 
reported positive for a coagulase-negative 
Staphylococcus aureus which did not ferment 
mannitol. Because of the recovery of this 
organism, erythromycin was begun in a dose of 
200 mg. four times a day. On the day prior to 
death her serum electrolytes were within normal 
limits, cholesterol 74 mg. per cent and the 
prothrombin time 30 per cent of normal. The 
white cell count was 16,850, hemoglobin 13.9 
gm. per cent and the differential showed a left 
shift. Urine was negative except for a trace of 
albumin and a few fine granular casts in the 
sediment. Another pericardiocentesis was _per- 
formed and 225 cc. of bloody fluid were re- 
moved; the fluid had a specific gravity of 1.015, 
and culture confirmed the presence of Staph. 
aureus. Shortly after the procedure was com- 
pleted the patient became cyanotic, extremely 
restless and thrashed about. Her blood pressure 
became unobtainable and despite various sup- 
portive measures she expired on January 21, 
1954. 


CLINICAL DISCUSSION 


Dr. Vircit Scott: Whatever the nature of 
the disease which we are to discuss today I 
sincerely hope that I shall not have occasion to 
see it again. The rapidity with which this process 
caused the death of this young girl is frightening 
to contemplate. As nearly as could be determined 
she had been well except for attacks of asthma 
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which were decreasing in frequency. The onset 
of her illness was heralded by a sore throat and 
abdominal cramps; the latter were thought ini- 
tially to be associated with a normal menstrual 
period. Subsequently symptoms of a fulminating 


general discussion, Dr. Elliott, will you discuss 
the films? 

Dr. GLADDEN V. Ex.iorr: Since the patient’s 
major problem presumably centered about an 
intra-abdominal disease it will perhaps be best to 


constitutional ‘ness developed with bloody _ review the gastrointestinal films first. As noted 
TABLE I 
RESULTS OF SELECTED LABORATORY EXAMINATIONS 
| | | | 
Units | Red Blood} Hemo- White | | Prothrom- | Choles- 

of Count globin Blood Platelets | bin Time terol | 

2Y | Blood | (millions) | (gm. %) | Count | (%normal)| (mg. %) | &™- %) | (gm. %) 

4 | | | | 
1 1 6 17.0 35,900 46,000 | 30 101 

2 5.6 | 17.8 | 16,350 | 88,000 22 7” 2.6 | 2.0 

4 6 | | 

q 5.2 5.0 19,700 | 824,000 | 35 2.2 

14 6 6,000 215,000 | 48 | 

19 1 4.1 12,000 186,000 | 

23 | 4.6 |. 3.9 16,850 50,000 | 35 74 2.0 2.9 

diarrhea which persisted until her death. _ in the protocol, the first radiologic examination 


Actually, during most of the short course she 
did not have true diarrhea but rather passed 
almost pure blood. The protocol relates in detail 
the course of the illness—a large number of 
studies was performed but despite these studies 
and the intensive therapy, the outcome was 
unaltered. There are several points to be empha- 
sized. The persistent passage of blood per rectum 
has already been mentioned; it should be re- 
membered that although the patient vomited 
blood on her first day in the Barnes Hospital, 
hematemesis did not occur. There were three 
distinct febrile episodes during her hospital 
course, the first two associated with bleeding 
and the last with both bleeding and infection. 
Between these episodes the temperature varied 
between 37.2 and 38°c. The patient’s course was 
marked by frequent bouts of abdominal pain; 
and abdominal distention was a prominent fea- 
ture throughout. Ascites became evident on the 
eighth hospital day. 

Some of the pertinent laboratory data are 
given in Table 1. The bacteriologic studies were 
of interest in that Ps. aeruginosa was recovered 
from both the urine and stool and a strain of 
Staph. aureus from pericardial fluid. Isolation of 
the latter organism occurred late in the illness— 
two days before death. Before we begin the 


was an obstruction series on the fourteenth hospi- 
tal day. This form of examination is a modifica- 
tion of the so-called scout film and includes films 
with the patient erect, and in the lateral position 
so as to include the rectal area. The purpose of 
the technic is to enable the radiologist to detect 
air-fluid levels and the distribution of gas. In 
this case the films demonstrated moderate 
distention of the ascending colon, the transverse 
colon and, to a lesser degree, of the stomach. 
These findings, coupled with the virtual col- 
lapse of the descending colon and rectum and 
slight distention of the proximal area, were 
interpreted as indicating obstruction in the 
distal transverse colon. However, in view of the 
history and because the patient had ascites when 
the films were made, this interpretation should 
be accepted with some reservation. Three days 
later the patient had a barium enema. It was 
with considerable hesitancy that this examina- 
tion was performed; not only was the patient’s 
general condition precarious but there was also 
the hazard of perforation. The contrast medium 
was administered with the utmost caution. The 
patient was able to retain it only to the splenic 
flexure, and no attempt was made to get barium 
beyond that point. Once again the films re- 
vealed moderate distention of the transverse 
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colon and lack of distention of the descending 
colon. On several of the films there was marginal 
serration which, taken with the history and 
proctoscopic observations, led us to make a 
diagnosis of ulcerative sigmoiditis. It should be 
noted, however, that the radiologic findings were 
surprisingly minimal when considered in the 
light of the clinical course. 

The only other films obtained were of the 
chest; two and a half weeks after admission the 
findings included bilateral pleural effusions, and 
a large globular cardiac shadow consistent with 
pericardial effusion. A second chest film, ob- 
tained iwo days prior to death, showed further 
increase in the amount of pleural fluid and in the 
cardiac size. 

Dr. Scorr: Dr. Wood has asked for additional 
comment on the electrocardiographic findings. 
During the patient’s hospital stay three electro- 
cardiograms were made. The first one on the 
eighth day showed sinus tachycardia with a rate 
of 100 per minute, and an abnormal form of 
ventricular complex. Twelve days later, on the 
twentieth hospital day, there was a sinus mecha- 
nism with a rate of 120. The voltage was lower 
than it had been earlier. Low voltage, also 
described on the twenty-third hospital day, was 
more marked in the precordial leads and was 
interpreted as being compatible with a_peri- 
cardial effusion. At the outset of the discussion 
I would like to invite members of the staff to 
suggest diagnostic possibilities which we shall 
list and subsequently discuss in more detail. 
Dr. Glaser, would you begin? 

Dr. Rosert J. GLAserR: One possibility, of 
course, is fulminating acute ulcerative colitis— 
this case is as acute and fulminating as any of 
which I have ever been aware. 

Dr. Recant: Fulminating viral 
hepatitis should likewise be considered. 

Dr. Scorr: The protocol states that there was 
an epidemic of infectious hepatitis in the town in 
which the patient lived about a year before. Dr. 
Lonergan, can you contribute any additional 
information on this point. 

Dr. WARREN M. LONERGAN: Although the 
patient probably was exposed to infection, there 
was no evidence in the history that she had had 
hepatitis. 

Dr. Epwarpb Massie: I would like to suggest 
tuberculosis involving the gastrointestinal tract. 
If indeed she had tuberculosis, it probably in- 
volved other organs as well. 

Dr. W. BARRY Woop, Jr.: Acute bacterial 
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enteritis due either to Ps. aeruginosa or to 
staphylococcus could have been the primary 
disease. 

Dr. Scott: Should infection due to the 
dysentery bacillus be included? 

Dr. Woon: Yes, it should but I believe that 
one of the other two organisms was more likely. 

Dr. Harotp Scuerr: My thoughts were 
similar to Dr. Wood’s in regard to bacterial 
enterocolitis; in addition, mention should be 
made of two other infections, amebiasis and 
histoplasmosis. 

Dr. Recant: May we also include collagen 
disease, Dr. Scott? 

Dr. Scott: Which one did you have in mind? 

Dr. Recant: I’m afraid I can’t be more spe- 
cific, but diffuse vascular disease can produce 
bizarre clinical patterns. 

Dr. Scott: This patient exhibited a number 
of hematologic abnormalities during her illness. 
Is there a primary hematologic disorder which 
should be included in the differential diagnosis, 
Dr. Loeb? 

Dr. Vircit Logs, Jr.: Not in my opinion. 

Dr. Scott: The patient didn’t have throm- 
botic thrombocytopenia purpura, did she? 

Dr. Logs: No. 

Dr. Cart V. Moore: May I comment on the 
thrombocytopenia? This young girl had a disease 
which involved multiple organ systems, and 
acute bacterial infection, disseminated tuber- 
culosis or collagen disease could have been 
responsible. Secondary thrombocytopenia is not 
uncommon in any one of the three, so that it 
could be explained on this basis. One should also 
include disseminated histoplasmosis although it 
seems less likely. 

Dr. Scotr: What about secondary throm- 
bocytopenia in ulcerative colitis or infectious 
hepatitis? 

Dr. Moore: If it occurs in either one, it must 
be rare. 

Dr. Scott: I was able to find in the literature 
three cases of hepatitis with which there was 
associated thrombocytopenia, one of them 
described in 1943 by Woodward at the Univer- 
sity Hospital in Baltimore. Whether the throm- 
bocytopenia was coincidental or related to the 
underlying disease, I can’t say. Does anyone 
else have information about the occurrence of 
thrombocytopenia in ulcerative colitis? 

Dr. AvBeRT I. MENDELOFF: In the more 
characteristic forms of ulcerative colitis anemia 
is common but thrombocytopenia is certainly 
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unusual. If this patient had ulcerative colitis, it 
was a most unusual example of the disease; and 
in view of its acute nature, one would not 
be too surprised even by the occurrence of 
thrombocytopenia. 

Dr. AmMoz CHERNOFF: I was interested by the 
fact that the thrombocytopenia seemed to follow 
a rather cyclic course. At least there was one 
occasion when the platelet count returned to 
within normal limits despite the fact that the 
patient’s primary disease process had _ not 
improved. 

Dr. Scott: Actually, I believe she was better 
at the time her platelet count was within normal 
limits. That was during the second week and in 
this period she stopped bleeding and her tem- 
perature came down to relatively normal levels. I 
think, therefore, that there may have been some 
correlation between the clinical improvement 
and the return of the platelet count to normal. 

Dr. CHERNOFF: Is it possible that the platelet 
depression was related to the transfusions? I 
looked at the hospital record and it was my 
impression that thrombocytopenia seemed to 
occur at those times when the patient was receiv- 
ing the most transfusions, a phenomenon which, 
if true, suggests that platelet reduction was due 
to an antigen-antibody mechanism. 

Dr. Scott: Your point is an interesting one. 
It should be mentioned in this regard that the 
transfusions were, for the most part, not accom- 
panied by manifestations of transfusion reaction. 

Dr. Cart V. Moore: Another possible ex- 
planation for the thrombocytopenia, Dr. Scott, 
is that the favorable platelet response initially 
represented an effect of corticotropin therapy. 

Dr. Scotr: Are there other diagnoses which 
should be considered? 

Dr. Massie: I would like to suggest two others, 
namely, carcinoma of the gastrointestinal tract 
with widespread metastases or lymphoma. 

Dr. Henry A. SCHROEDER: It seems to me in 
an acute illness such as this, with vomiting and 
enteritis one should consider certain forms of 
poisoning. Certainly mercury can _ produce 
vomiting, albuminuria and colitis. Was an 
attempt made to find out whether this girl 
might have ingested poison? 

Dr. Scott: There was nothing in the history 
to suggest that she had. She apparently had been 
in good health and in good spirits prior to the 
onset of the present illness. The urine was 
examined for arsenic after she came to this 
hospital and was negative. 


Dr. SCHROEDER: Even if she had taken a toxic 
substance, by the time she was admitted here it 
probably would have been excreted. 

Dr. Scort: Let us now turn to more detailed 
discussion of the individual entities which have 
been listed. Concerning viral hepatitis which 
you suggested, Dr. Recant, perhaps it would be 
helpful if we asked Dr. Shank to comment on 
the liver function studies. 

Dr. Rospert E. SHANK: The results of the 
various hepatic function tests suggest some 
degree of dysfunction. We have seen an acute 
clinical course characterize subacute hepatic 
necrosis secondary to viral hepatitis, in some 
instances without jaundice. In this patient, there 
was no significant increase in serum bilirubin. 
Similarly, in severe, rapidly fatal cases the 
flocculation tests have not been remarkable, 
especially in the first days of the illness. In this 
patient the thymol turbidity remained within 
normal limits throughout and only one cephalin- 
cholesterol flocculation test was recorded as 3+. 
There was reduction in albumin which is 
recorded as between 2.0 and 3.2 gm. per cent. 
This value is distinctly low, and despite the fact 
that the patient was bleeding and consequently 
was losing considerable protein the blood was 
being replaced at a rapid rate and therefore the 
relatively low albumin content of the serum may 
have been indicative of some degree of hepatic 
failure. The lack of elevation of alkaline phos- 
phatase is in keeping with the essentially normal 
bilirubin values and is another finding rather 
common in anicteric viral hepatitis. 

Dr. Scort: In that regard what was the signif- 
icance of the patient’s failure to respond to 
parenteral vitamin K therapy? 

Dr. SHANK: It is presumptive evidence of 
serious hepatic dysfunction, as is likewise the 
very low cholesterol value. We have seen very 
few cases in which the cholesterol has fallen to 
levels as low as it did here—44 mg. per cent, 
although it does happen occasionally in very 
severe thyrotoxicosis. The bromsulfalein reten- 
tion of 30 per cent at forty-five minutes could 
have resulted either from hepatocellular damage 
or from disturbance in hepatic blood flow. In 
essence, although there is real evidence of 
hepatic dysfunction, I don’t think it is possible to 
attribute it unequivocally to viral hepatitis. As a 
matter of fact, in my opinion it probably was not. 

Dr. Scorr: Dr. Recant, Dr. Shank has sug- 
gested that although some measure of hepatic 
impairment was no doubt present his feeling is 
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that it did not arise as a result of viral hepatitis. 
Do you still wish to support the diagnosis? 

Dr. RecantT: I suggested the diagnosis as one 
which should be mentioned in passing but it 
does not necessarily represent the most likely 
possibility. There was one point which was of 
particular interest to me, and that was the 
normal thymol turbidity test which could have 
been due to a very low serum lipid value. That 
test depends on the presence of a lipo-protein 
complex, and thus may be normal if such a 
circumstance obtains, even in the presence of 
severe liver disease. 

Dr. Scorr: Dr. Glaser, do you want to discuss 
ulcerative colitis as a diagnostic possibility? 

Dr. GLaAserR: Dr. Mendeloff’s earlier remarks 
are pertinent, namely, that if this indeed was 
ulcerative colitis it was a form far different from 
that seen rather commonly. The etiology of 
ulcerative colitis is unknown anyway and on 
occasion a similar clinical picture may be pro- 
duced by bacterial infection. Dr. Wood _ has 
already suggested the possibility of acute bac- 
terial enteritis, and in this instance it would be 
difficult to rule out bacterial etiology. On the 
other hand, there certainly are cases, fortu- 
nately rare, which develop suddenly in patients 
who have enjoyed good health, and which ap- 
pear to be ulcerative colitis of the less acute type 
but which run an alarmingly rapid course and 
terminate fatally in a period of weeks. I know of 
at least one other case which developed very 
suddenly in a healthy, young man and caused 
death in a period of days. Pathologic examina- 
tion in that instance showed changes which were 
considered to be those of acute, non-specific 
ulcerative colitis. Therefore. I think that the 
latter diagnosis remains a very likely one but 
I know of no way to substantiate it short of 
pathologic examination. 

Dr. Scorr: What about the hematemesis and 
the evidence of hepatic involvement? Are those 
compatible with ulcerative colitis? 

Dr. GLASER: The hematemesis was a rather 
transient phenomena wasn’t it? 

Dr. Scott: Yes, it occurred only during the 
patient’s first hospital day. 

Dr. GLASER: I would have to assume that the 
hematemesis was an incidental finding. As far 
as the liver dysfunction it seems to me that a 
disease as acute as this one was, involving as it 
did a great deal of bleeding, might well be 
expected to produce secondary changes in the 
liver. 
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Dr. ScuerF: It is known that patients with 
very acute ulcerative colitis may have ulcers in 
the mouth, lower esophagus and esophagus 
and stomach. These ulcers are superficial but 
can bleed rather massively. Also, as Dr. Glaser 
has suggested, patients with severe ulcerative 
colitis do show evidence of impairment of liver 
function. 

Dr. Scorr: Dr. Massie, how likely is it that 
the patient had tuberculosis? 

Dr. MassrE: She had fever, pleural and 
pericardial involvement and severe disease of 
the gastrointestinal tract, and tuberculosis can 
involve all of these structures; against the 
diagnosis, however, is the fact that the patient 
was apparently well until the sudden onset of the 
illness. 

Dr. Scotr: You don’t consider it the most 
probable diagnosis? 

Dr. Massie: No. 

Dr. Recant: I think viral hepatitis ought to 
be looked on in the same way, that is, as a possi- 
bility but not the most likely one. 

Dr. Scott: Dr. Wood, do you want to enlarge 
on bacterial enteritis as the cause of this pa- 
tient’s demise? 

Dr. Woop: Some of the reasons for my having 
suggested acute bacterial enteritis are as fol- 
lows: this young woman suffered from an acute 
illness of sudden onset, characterized first by 
abdominal pain, a symptom which immediately 
suggests gastrointestinai involvement. Further, 
she had fever and a high leukocyte count with a 
left shift in the differential count, changes con- 
sistent with acute bacterial infection. Taken 
together, these factors seem to me to support 
acute bacterial enteritis as a very real possibility. 
Before continuing I would like to ask several 
questions. Was the stool specimen examined 
specifically for cells? 

Dr. Scott: The stool was examined micro- 
scopically and many red blood cells and white 
blood cells were seen. Neither ova nor parasites 
were present. 

Dr. Woop: One would expect to find white 
cells in the stool in acute bacterial enteritis. 
The absence of ova or parasites helps to rule out 
amebiasis. May I also inquire about the method 
by which the stool was cultured? It is recorded 
in the protocol that Ps. aeruginosa was recovered 
from the stool. Was that the only organism 
recovered? Were cultures made on media which 
would have supported the growth of the 
staphylococcus? 
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Dr. Scott: Stool specimens were obtained at 
the time of proctoscopy by means of a swab. In 
addition to the usual media for enteric pathogen, 
a blood agar plate was also inoculated so that 
had they been present staphylococci should have 
been recovered. Only pyocyaneus was isolated. 

Dr. Woop: The presence of pyocyaneus is 
extremely significant because it is not usually 
present in the stool. The absence of staphylococci 
rules out fairly well staphylococcal enteritis 
which would otherwise have had to be con- 
sidered. I have one final question. Was the 
blood culture negative? 

Dr. Scott: Yes, it was. However, there was 
only one culture taken and that early in the 
period of hospitalization. 

Dr. Woop: Certainly if one supports the 
diagnosis of bacterial enteritis he has to assume 
that terminally there was bacteremia with 
involvement of myocardium in the form of 
abscesses leading to congestive heart failure. 
Since blood cultures were not obtained in the 
last few days of the patient’s life this hypothesis 
cannot be refuted. One can, on the other hand, 
make a case against Ps. aeruginosa infection. 
Although the organism can produce acute 
ulcerative lesions, particularly in the small in- 
testine, and may occasionally cause death, 
significant bleeding from the bowel is extremely 
uncommon in pyocyaneus enteritis. Nonetheless, 
taking all the evidence into consideration, | 
favor acute enteritis due to pyocyaneous infec- 
tion as the most likely diagnosis. 

Dr. Scotr: How do you explain the recovery 
of staphylococci from the pleural fluid terminally? 
Do you think that this organism gained a foot- 
hold because of the corticotropin therapy? 

Dr. Woop: The recovery of the staphylococ- 
cus on at least two occasions is, of course, 
significant. Most staphylococci are resistant to 
penicillin and become resistant rapidly to other 
antibiotics. This patient received a number of 
antibiotics and may have acquired a drug-fast 
strain of staphylococcus which led to the terminal 
complications. As I previously indicated, if 
staphylococcus had been recovered from the 
stool, the entire illness could have been explained 
on the basis of staphylococcal enteritis. Since it 
was not, one has to attribute the gastrointestinal 
disease to Ps. aeruginosa. 

Dr. Scorr: Other forms of bacillary dysentery 
were suggested but I think they need not be 
discussed further since they would be unlikely. 

Dr. Woon: One final comment in regard to 


the problem of infection with pyocyaneus. It is 
often difficult to tell whether this organism is 
actually producing disease or whether it is 
merely being ‘“‘carried.”” Thus it would have 
been of interest to determine if the patient’s 
serum contained agglutinins against the organ- 
ism. If so, one would have evidence that the 
organism was indeed invading tissue. 

Dr. Griaser: Dr. Wood, aren’t you surprised 
that pyocyaneus was not recovered from the 
fluids which accumulated in the various serous 
cavities? The organism grows readily and had it 
been important, I would have expected it to have 
gotten into the blood stream and then into the 
fluids. 

Dr. Woop: One has to assume that pyocyaneus 
remained localized in the intestine, and that only 
the staphylococcus was blood-borne. 

Dr. Scotr: The remaining suggestions— 
amebiasis, histoplasmosis, collagen disease, can- 
cer, lymphoma and poisoning—deserve mention 
but none can be substantiated on the basis of 
the information available. I would like, there- 
fore, to turn our attention to consideration of 
the problem of the serous fluids. The first signs 
of bilateral pleural fluid developed on the 
patient’s twentieth hospital day. Thoracentesis 
was performed and 600 cc. of straw-colored fluid 
were obtained; the fluid contained 4,000 cells of 
which 75 per cent were polymorphonuclear 
leukocytes and had a specific gravity of 1.010. 
A pericardial tap shortly thereafter produced 
300 cc. of brownish red fluid which contained 
12,000 cells, 80 per cent of them polymor- 
phonuclear leukocytes. The specific gravity was 
1.010. No organisms were seen and none was 
recovered from the cultures. Following removal 
of the pericardial fluid the pulse rate fell tran- 
siently but soon returned to its previous level. 
Ascitic fluid obtained shortly thereafter had the 
characteristics of a transudate. Subsequently, as 
indicated already, Staph. aureus, coagulase- 
negative and non-mannitol fermenting, was 
recovered from both pleural and_ pericardial 
fluids. Dr. Wood, the high cell counts and low 
specific gravity readings are somewhat paradoxic, 
are they not? 

Dr. Woon: I believe they can be explained if 
one assumes that the large number of inflam- 
matory cells constituted a response to the infec- 
tion whereas the large amount of fluid which 
accumulated was due to congestive failure aris- 
ing on the basis of cardiac failure secondary to 
myocardial abscesses. 
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Dr. Scott: Several additional points should 
be mentioned. According to the state health 
officer in charge of communicable diseases, in 
the first six months of 1953 five cases of viral 
hepatitis, most of which occurred in January and 
February, were reported from the town in which 
this patient lived. I was led to believe, however, 
that when there are five cases reported, many 
more may be presumed to have been present 
since disease reporting by physicians here, as in 
many other communities, leaves much to be 
desired. As far as hematemesis in viral hepatitis 
is concerned, ulcerative esophagitis has been 
described as has massive hemorrhage from the 
bowel on the basis of phlegmenous enteritis. 
With respect to the latter lesion, the cecum and 
ascending colon are the areas usually involved. 
Approximately 15 per cent of patients with 
fatal epidemic hepatitis present such changes. 
Further, 60 per cent of these cases have had 
ascites, and a fourth of this group also have had 
pleural effusions. However, Lucké’s' report, 
from which these data were obtained, does not 
mention involvement of the rectum and sigmoid 
by phlegmonous enteritis. The most important 
evidence against viral hepatitis is the absence 
of jaundice in a patient who survived for as long 
as thirty-six days. The fatal cases of anicteric 
viral hepatitis that I was able to find succumbed 
within five days after onset of the disease. 

Concerning ulcerative colitis there are case 
reports in which serum cholesterol values were 
below 100 mg. per cent. Also, as Dr. Scheff 
stated earlier, involvement of the upper gastro- 
intestinal tract with vomiting and hematemesis 
are comparable with so-called fulminating acute 
ulcerative colitis. In addition, the prothrombin 
time may be decreased and may not respond to 
vitamin K. Dr. Moore, do you have anything to 
add? 

Dr. Moore: Dr. Wood has made a convincing 
case for his suggestion of acute bacterial enteritis 
but the evidence that has been marshalled in 
favor of viral hepatitis is also impressive. I 
came to the conference with the view that dis- 
seminated tuberculosis was the most likely 
diagnosis and I still think so even though I 
realize that there are many arguments against 
this suggestion. On the other hand, tuberculosis 
can produce most of the changes that were 
recorded here except perhaps the very marked 
change in the rectal mucosa. I don’t recall hav- 


1 Lucké, B. and Mattory, T. B. The fulminant form 
of epidemic hepatitis. Am. J. Path., 22: 867, 1946. 
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ing ever seen that in tuberculosis. What was 
the clinical diagnosis? 

Dr. Scott: Collagen disease. 

Dr. Moore: And what is yours? 

Dr. Scott: I have never seen a disease such as 
this before. I suspect that it was infectious in 
origin, but unlike Dr. Wood, I don’t think that it 
was bacterial. I suspect a viral etiology with 
involvement of the colon, perhaps of other por- 
tions of the gastrointestinal tract, and of the 
liver. Finally, there was evidence terminally of 
infection in the pericardium and right pleural 
cavity. 

Clinical Diagnoses. ? Acute bacterial enteritis; 
? fulminating acute ulcerative colitis; ? viral 
hepatitis; ? collagen disease; ? disseminated 
tuberculosis; staphylococcal pericarditis and 
pleuritis. 


PATHOLOGIC DISCUSSION 


Dr. Davin E. Smiru: The principal lesion in 
this case was in the colon, particularly in the 
cecum, ascending colon and transverse colon. 
The surface of the mucosa was eroded by numer- 
ous ulcers with ragged polypoid fragments of 
mucosa projecting between. Figure 1 illustrates 
the ulcers in the cecum, and the polypoid per- 
sistent mucosa is quite apparent. There was no 
exudate adherent to the surface of the ulcers 
which were arranged along the mucosa beneath 
the taenia. A lesser degree of the same type of 
change was present in the sigmoid colon and a 
few ulcers were present in the terminal ileum 
near the ileocecal valve. The colon contained 
a large amount of fresh and partially clotted 
blood, but the identification of a particular 
bleeding point was not possible. The peritoneal 
cavity contained 1,500 cc. of clear straw-colored 
fluid. Small recent thrombi were present in the 
mesenteric veins of the tributaries of the inferior 
mesenteric vein. These thrombi were irregularly 
distributed and none was apparent in the supe- 
rior mesenteric veins that drained the region 
of the most prominent ulceration in the colon. 
The liver was of almost normal size but showed 
areas of wrinkling of the capsule and foci of 
subcapsular hemorrhage. On cut section the 
surface was a remarkably variegated pattern. 
(Fig. 2.) There were broad pale areas, other areas 
of a congested appearance and still others of a 
very intense reddish color with almost complete 
obliteration of the usual lobular markings. The 
latter were typical of so-called Zahn infarcts. 
Recent and organized thrombi were present in 
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Fic. 1. Mucosa of the cecum showing clean-based ulcers and polypoid hyperplasia of th 


mucosa. 


Fic. 2. The liver showing areas of congestion and Zahn infarcts with recent thrombi in the portal and hepatic 


veins. 


Fic. 3. An ulcer in the colon with a clean base of granulation tissue immediately adjacent to the muscularis. No 
specific etiologic agent could be identified in these sections. 


Fic. 4. Serosa of the colon showing a small organized thrombus partially occluding a vein. ‘This thrombotic 
manifestation was widespread in the colon and other organs. 


radicles of the portal vein and of the hepatic 
vein, and the portal vein was completely oc- 
cluded for a distance of about 4 cm. in its course 
through the hilum of the liver. 

The pericardial cavity contained 150 cc. of 
blood-tinged fibrinous exudate and there was a 
shaggy plastic serofibrinopurulent exudate over 
the surface of the heart. The heart was otherwise 
not remarkable. In the right pleural cavity there 
were 1,500 cc. of blood-tinged fluid and 700 cc. 
of similar fluid were present in the left pleural 
cavity. The pleural surfaces, particularly of the 
right lung, were covered by a fibrinous exudate. 
In all lobes of the lung there were small discrete 
abscesses 6 or 7 mm. in diameter surrounded by a 
thin zone of hemorrhage. Similar abscesses were 
identified grossly in the papillae of the kidneys, 
and Staph. aureus was recovered from these 
abscesses as well as from the heart’s blood. 


Sections of the ulcers in the colon, as is shown 
in Figure 3, show a mucosa with very prominent 
mucous Cells in the walls of the glands. At the 
edge of the ulcer this mucosa overhangs the 
eroded area and the base of the ulcer consists of 
clean granulation tissue that lies directly on the 
muscularis. There is slight infiltration of inflam- 
matory cells in the base and in the surrounding 
submucosa; however, there is no evidence of a 
particular or specific etiologic agent in these 
sections. The clean appearance of the ulcers is 
unlike that commonly seen in colitis due to 
pseudomonas in which cases there is usually a 
pseudomembrane formed over the areas of 
ulceration. This is apparently a relatively acute 
process which we can compare most closely to 
that of idiopathic ulcerative colitis. 

Figure 4 is from the serosa of a portion of the 
colon and shows a small vein which is partially 
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Fic. 5. The liver showing ischemic atrophy of hepatic cells and fibrosis, particularly around central veins: Simi- 
lar areas of damage and scarring were present in portal areas as well as elsewhere in the liver. 


Fic. 6. A relatively acute, small abscess in the lung. Similar abscesses were present in the kidneys and brain. 


Fic. 7. Pericardium showing an organizing pericarditis. The state of reaction indicates a duration of a week or 


so. 


Fic. 8. The kidney showing calcification in the distal tubules. This lesion has been described in cases of ulcera- 


tive colitis and as a sequela of lower nephron nephrosis. 


occluded by an organized thrombus. Although 
such thrombi are numerous and widespread, it is 
remarkable that nearly all of them show a fairly 
complete degree of organization indicating a 
duration of the process that is definitely more 
than terminal and probably from two to five 
weeks of age. Similar small organized thrombi 
that do not completely occlude the lumens of 
the vessels in which they are located can be 
identified in the veins of the kidney, liver, 
spleen, mesentery and the pulmonary arteries. 
In addition, there are larger thrombi in the 
hepatic veins which also show some degree of 
organization. The widespread and organized 
condition of these thrombi suggest they are 
related to some event that occurred days or 
weeks before the patient’s death and are due to 
an influence that operated in most of the tissues. 
It might be suggested that they arose during 


juLy, 1954 


periods of stagnation and concentvation of the 
blood during the prominent episodes of shock in 
the early part of the clinical history, although 
such is certainly not a commonly recognized 
complication of shock. In the liver, as is shown in 
Figure 5, there are broad areas of relatively 
bland centralobular necrosis, particularly in 
the areas adjacent to the veins that are occluded 
by thombi. The picture is essentially one of 
ischemic atrophy and loss of hepatic cells with- 
out evidence of inflammation. This damage is 
extensive and involves not just the central areas 
but extends to portal areas in other sections. 

One of the small abscesses present in sections 
of the lung is illustrated in Figure 6. These are of 
acute nature and have distinct, although not 
extensively organized walls. Similar abscesses 
were present in the kidney and a number of very 
small abscesses were encountered throughout the 
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cortex in sections of the brain. The pericardium 
(Figure 7) shows a thick organizing pericarditis. 
This amount of tissue reaction is indicative of a 
process of several days to a week in duration, and 
the lesion is further evidence of the widespread 
infectious manifestations that were present dur- 
ing the latter portion of the patient’s illness. 

The last illustration (Fig. 8) is from the kidney. 
In addition to the abscesses, the kidney contains 
small masses of calcification in the distal tubules. 
This phenomenon of calcification in the tubules 
of the kidneys has been noted in many reports of 
idiopathic colitis; however, similar lesions have 
also been ascribed to the effects of lower nephron 
nephrosis. In this particular case there was no 
recognized episode of nephrosis, although there 
were certainly several periods of severe shock. It 
is impossible to be certain whether these calcified 
casts of destroyed epithelium are those that 
accompany idiopathic colitis for no known reason 
or whether they indicate a small amount of 
lower nephron nephrosis at one time in the course 
of the disease. 

In summary, this is a case of an acute ulcera- 
tive process involving particularly the right side 
of the colon in which no particular etiologic 
agent or process can be identified. We conse- 
quently have called it acute ulcerative colitis, 
recognizing the extreme variability, both clini- 
cally and pathologically, of features of that 


syndrome. The lesion in the colon has been 
accompanied or followed by multiple thrombotic 
events involving particularly the portal system 
and resulting in severe atrophy of the liver with 
scarring and thrombosis. Thrombi are also pres- 
ent in many other organs suggesting the opera- 
tion of a systemic factor which is essentially 
unidentified but might be related to the severe 
periods of shock in the patient’s clinical history. 
As an additional and final event, there was, dur- 
ing the last week or days of life, the acquisition 
of a staphylococcal septicemia with localization 
of abscesses in the kidneys, lungs, brain, peri- 
cardium and pleura. 

Final Anatomic Diagnoses. Acute ulcerative 
colitis involving the cecum, ascending colon, 
terminal ileum and sigmoid colon. Fluid and 
clotted blood in the colon. Recent and _par- 
tially organized thrombi in subserosal veins of 
the colon, interhepatic tributaries of the hepatic 
vein and in the portal veins, splenic veins, infe- 
rior mesenteric veins, small veins in the kidney 
and small branches of the pulmonary arteries. 
Multiple abscesses in all lobes of the lungs, the 
kidneys and the brain. Organizing pericarditis 
and pleurisy. 
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Errecr OF Disoprum CALCIUM VERSENATE ON 
IRON EXcRETION IN MAN. William G. Figueroa, 
William S. Adams,* Samuel H. Bassett, Leon 
Rosove and Frances Davis. V. A. Center, and Dept. 
Medicine, Univ. California Medical Center, Los 
Angeles, Calif. 


The effect of oral and intravenous administra- 
tion of disodium calcium versenate (EDTA) on 
iron excretion was studied in five patients. Two 
of these patients had primary hemochromatosis, 
one hypogonadism, one had a gastrectomy for 
leiomyosarcoma, one was normal. The patients 
with primary hemochromatosis and the one with 
hypogonadism were placed on iron balance dur- 
ing the study. 

The intravenous administration of disodium 
calcium versenate was found to increase the 
twenty-four-hour urinary excretion of iron in the 
patients with primary hemochromatosis from 
four- to tenfold, depending on dosage. The 
twenty-four-hour urinary excretion of iron in 
one of these patients increased from 0.4 mg. to 
5.6 mg. when 4 gm. of the drug were admin- 
istered intravenously. No further increase in 
urinary output of iron was obtained when the 
dosage was increased to 8 gm. per day. The 
patient with hypogonadism also had moderate 
increase in urinary iron output. The normal 
subject and the patient with gastrectomy had 
only a very slight increase in urinary iron 
excretion, from 0.4 to 0.8 mg. per twenty-four 
hours. Oral administration of the drug in a 
dosage of from 5 to 8 gm. per day failed to 
increase the urinary output of iron. Preliminary 
data on the patients on balance suggest that oral 
administration of the drug in this dosage does not 
materially affect the fecal iron excretion. 

No toxicity of the drug was noted, with the 
exception that one of the patients with hemo- 
chromatosis developed a slight diarrhea during 
the last day of study after he had received, a total 
of 40 gm. of the drug intravenously during a 
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five-day period. No diminution of prothrombin 
activity was observed. The practicality of the 
use of this drug to detect abnormal amounts of 
iron in the body is being investigated. 


EFFECT OF CORTISONE ON EXPERIMENTAL HEMmo- 
LYTIC ANEMIA. Robert S. Evans* and Russell S. 
Weiser. V. A. Hospital, and the Depts. Medicine 
and Microbiology, Univ. Washington School of 
Medicine, Seattle, Wash. 


Cortisone administration diminishes the rate 
of blood destruction in patients with auto- 
immune hemolytic anemia. Study of experi- 
mental hemolytic anemia in rabbits was under- 
taken to gain further information on the action 
of cortisone on the zn vivo destruction of red cells 
by antibodies. An antirabbit red cell serum was 
produced by injecting washed rabbit red cells 
into goats. The hyperimmune goat serum was 
injected intravenously into both cortisone- 
treated and control rabbits in doses of 0.5 ml., 
0.75 ml. and 1.0 ml./kg. body weight. The aver- 
age percentage drop in hematocrit and the rate 
of elimination of Cr*! tagged cells was less in the 
cortisone-treated animals than in the controls. A 
greater increase in hypotonic fragility of the red 
cells in the cortisone-treated group suggested a 
sparing of abnormal cells from destruction. 
Sensitization of red cells by goat globulin as 
demonstrated by the antiglobulin serum technic 
was equal in amount and duration in the two 
groups. A “bivalent” saline agglutinin present in 
the goat serum was not demonstrable in vitro after 
the first twenty-four hours but sensitization by a 
“univalent’” goat serum antibody was detected 
by the antiglobulin serum method for five to 
seven days. 

An unexpected finding was a fall in hematocrit 
averaging 18 per cent in the animals receiving 
the 20 mg. of cortisone daily prior to the admin- 
istration of immune serum. The hematocrit drop 
was due to an increase in plasma volume as 
measured by Cr*! technic. The cortisone effect 
on plasma volume could be partially reduced by 
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salt restriction and starvation, and was not 
duplicated by daily injection of 3 mg. of desoxy- 
corticosterone acetate. The changes in plasma 
volume which could not be controlled may have 
influenced the severity of the hemolytic anemia 
and accounted for the differences between the 
two groups. 
However, cortisone administration did not 
interfere with sensitization of red cells or prevent 
destruction of sensitized cells to the degree that 
would account for the beneficial effect of the 
hormone in autoimmune hemolytic disease. 


EXPERIMENTAL PRODUCTION OF RED CELL AuTO- 
IMMUNIZATION. Arno G. Motulsky and William H. 
Crosby (introduced by Clement A. Finch). Dept. 
Hematology, Army Medical Service Graduate 
School, Walter Reed Army Medical Center, 
Washington, D. C., and Dept. Medicine, Univ. 
Washington, Seattle, Wash. 


The antigenic stimulus for production of 
‘‘autoantibodies” in human acquired hemolytic 
anemia remains obscure. Erythrocyte surface 
membrane changes have been postulated to 
explain the immunologic paradox of auto- 
immunization in such patients. 

Experimental erythrocyte autosensitization 
was elicited in the following manner. Guinea 
pig red cells were emulsified with Freund’s 
adjuvant mixture and injected subcutaneously 
at weekly intervals into the same animals from 
which they were obtained (series 1). The eryth- 
rocytes of other guinea pigs (series 2) were 
separately incubated with influenza virus. After 
elution of the virus and washing, the treated 
erythrocytes were emulsified with the adjuvant 
and injected in a similar manner. Evidence of 
autosensitization was sought by performing 
direct Coombs’ tests on guinea pig red cells 
with a specially prepared anti-guinea-pig-serum 
rabbit-serum. 

Definitely positive Coombs’ tests could be 
demonstrated after six weeks in ten of eighteen 
animals of series 1. Essentially similar results 
were obtained in series 2; after seven weekly 
injections seven of fourteen animals showed posi- 
tive Coombs’ tests. The Coombs’ test of a con- 
trol series of eighteen guinea pigs injected only 
with Freud’s adjuvant remained consistently 
negative for eight weeks. 

Cessation of injections resulted in disappear- 
ance of positive Coombs’ tests in most animals 
within a few weeks. Booster injections again 
produced positive Coombs’ tests in some in- 
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stances. Hemolytic anemia could not be shown 
in any animals by conventional methods. 

Saline cold agglutinins were found incon- 
sistently in both Coombs’ positive and Coombs’ 
negative animals. However, persistence of posi- 
tive direct Coombs’ tests when all procedures 
were carried out at 37°c. ruled out cold agglu- 
tinins as the source of the positive Coombs’ 
test. No other circulating antibodies (indirect 
Coombs’ test, iso- and autoagglutinins and 
hemolysins using both saline and albumin as 
diluents) could be demonstrated in any of the 
Coombs’ positive animals. 

These results indicate that red cell autoim- 
munization as demonstrated by a_ positive 
Coombs’ test can be experimentally produced. 


MICROSPECTROPHOTOMETRIC ESTIMATION OF 
DESOXYRIBONUCLEIC Acip (DNA) CONTENT OF 
InpDivipuAL PLasmMA CELLS IN MuLtTIpLE MyeE- 
LOMA AND NON-SPECIFIC PLASMOCYTOSES. .Vicholas 
L. Petrakis and Louis J. Folstad. Laboratory of 
Experimental Oncology, Cancer Research Insti- 
tute, and Dept. Medicine, Univ. California 
School of Medicine, San Francisco, Calif. 

Myeloma cells have been generally considered 
to be neoplastic cells but differentiation from 
non-specific plasmocytoses may often be difficult 
on purely morphologic evidence. The present 
studies were undertaken to determine whether or 
not myeloma plasmocytoses differed from non- 
specific plasmocytoses with respect to their DNA 
content. The DNA of the nucleus has been shown 
to be immediately related to chromosome struc- 
ture and mitotic activity, and to exhibit 
quantitative alterations in malignant cells. The 
microspectrophotometric technic employing the 
Feulgen reagent was used to determine the 
relative amount of DNA in the nuclei of indi- 
vidual myeloma and plasma cells aspirated from 
the bone marrow and of normal circulating 
lymphocytes. 

Individual myeloma cells were found to con- 
tain markedly elevated amounts of DNA as 
compared to those found in non-myeloma plasma 
cells. The myeloma cells demonstrated a poly- 
ploid DNA series, i.e., to occur in geometric 
multiples (2:4:8) of the amount of DNA present 
in normal lymphocytes. The degree of DNA 
‘‘ploidy”’ was directly related to the morphologic 
stage of immaturity. Polyploid DNA values 
were found in plasma cells from the non-specific 
plasmocytoses studied. 

The findings suggest the presence of a basic 
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alteration in the quantitative DNA-chromosome 
relationship in myeloma cells, and offer further 
evidence in support of the separation of the 
myeloma plasmocytoses from other non-specific 
bone marrow plasmocytoses. 


NUMBER AND DistripuTION OF HUMAN HEMIC 
CELis. Edwin EF. Osgood. Dept. Medicine, Divi- 
sion of Experimental Medicine, Univ. Oregon 
Medical School, Portland, Ore. 


Data now available from our own work and 
that of others on the duration of the different 
stages of differentiation of the hemic cells have 
made possible a calculation of the total number 
of these cells in the body. Since for non-dividing 
cells in the steady state the number in each stage 
of development will be proportional to the 
life span in that stage, the number of nucleated 
erythrocytes may be calculated from the ratio of 
their life span to the life span of the erythrocytes 
in the blood. The number of nucleated cells of 
the granulocytic series in the marrow may be 
calculated from the ratio of the exclusively mar- 
row stages to the nucleated erythrocytes, and the 
number of segmented neutrophils from the ratio 
of these granulocytic series life spans. Such 
calculations show that there are at least 400 gm. 
of segmented neutrophils outside the marrow 
and only 10 gm. of these are present in the 
circulating blood. There is evidence also that 
most of the mature lymphocytes exist in the body 
outside the blood stream and hematopoietic 
organs. In other words, leukocytes are not 
primarily blood cells. The fact that only !49 of 
the leukocytes outside the marrow are present in 
the blood explains the rapid disappearance of 
transfused leukocytes, the rapid appearance of 
leukocytes in pneumonic consolidations, ab- 
scesses, or in pleural and peritoneal cavities, and 
many other observations which otherwise seem 
difficult to account for. 


EssENTIALITY OF THE HEPATIC RETICULO-ENDO- 
THELIAL SysTEM IN NORMAL CHOLESTEROL 
METABOLISM. Meyer Friedman* and Sanford Byers.* 
Harold Brunn Inst., Mount Zion Hospital, San 
Francisco, Calif. 


The role of the hepatic reticulo-endothelial 
system in cholesterol metabolism was investi- 
gated in various mammals by various histologic 
and physiclogic technics. 

A considerable part of cholesterol, when in- 
gested by the rat, is taken up first by the Kupffer 
cells and then transferred to the hepatic paren- 
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chymal cells. Interference with this process 
effects four phenomena: (1) failure of deposition 
of dietary cholesterol in liver, (2) persistence of 
chylomicrons in blood, (3) hyperlipemia and (4) 
hypercholesteremia. Similar interference with 
the function of the Kupffer cell in the dog and 
rabbit leads to the same phenomena. Inter- 
ference with the function of the Kupffer cell, 
however, in the starved animal does not inter- 
fere with the endogenous phases of synthesis and 
catabolism of cholesterol occurring therein. 

These findings suggest that the hepatic 
reticulo-endothelial cells play an important 
and essential role in the mammals’ ability to 
utilize dietary cholesterol and that with its fail- 
ure, hyperlipemia and hypercholesteremia may 
occur. The implications of these observations will 
be discussed. 


METABOLISM OF HEXOSES IN THE Bopy. Arne N. 
Wick* and Douglas R. Drury.* The Scripps Meta- 
bolic Clinic, La Jolla, and Univ. Southern 
California, Los Angeles, Calif. 


The four common hexoses, glucose, fructose, 
galactose and mannose, are handled by the 
extrahepatic tissues in various ways which in 
some cases are influenced by insulin. Glucose, 
galactose and mannose can enter the extra- 
hepatic cells at a slow rate, which can be 
markedly accelerated by insulin. Two of these 
hexoses, glucose and mannose, can be oxidized 
by the intracellular enzyme system and the rate 
of oxidation is increased by insulin. The intra- 
cellular enzyme system has little if any capacity 
to oxidize galactose although its intracellular 
transfer is accelerated by insulin. Fructose does 
not enter the extrahepatic cells to any measur- 
able degree and this is not changed by insulin. 
Consequently, this hexose is not oxidized by the 
extrahepatic cells. Other hexoses and related 
compounds react like fructose. 

The treatment of hexoses by the liver is al- 
together different. All of the common hexoses 
and related compounds seem to be able to enter 
the liver cells even without the mediation of 
insulin. Here fructose can be oxidized as well as 
mannose. Preliminary work indicates that other 
hexoses will enter and may be used by the liver 
cells even in the diabetic animal. 


LIMITATIONS OF AEROBIC METABOLISM IN THE 
NEWBORN. Ruth T. Gross. Dept. Pediatrics, 
Stanford Univ. School of Medicine, San Fran- 
cisco, Calif. 
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The energy released in the metabolism of 
glucose is derived primarily from the aerobic 
phase, the Krebs’ cycle. It has been assumed, 
however, that in early postnatal life there is a 
period of transition during which reliance on 
oxidative mechanisms is not complete. In this 
study the technic of arterial and venous sam- 
pling of both glucose and citric acid, a com- 
ponent of the Krebs’ cycle, has been utilized to 
make dynamic observations of the ability of the 
newborn infant to metabolize carbohydrate at 
an oxidative level. 

Observations have been made on thirty-six 
infants and children ranging from the day of 
birth through three and one-half years, in 
both the fasting and postprandial states. In 
infants beyond the first week of life there oc- 
curred a venous level of citric acid exceeding 
the arterial level in response to fasting. This 
piling up of citric acid in the venous blood would 
seem to indicate that as glucose becomes less 
readily available there is a partial block in the 
operation of the Krebs’ cycle beyond the forma- 
tion of citric acid. In infants less than one week 
of age the “block” was found to occur even in the 
postprandial state. These data substantiate the 
hypothesis that oxidative mechanisms have not 
yet been well established in the immediate 
postnatal period. 

The validity of this type of assessment of 
carbohydrate metabolism has been further 
tested in older children with certain carbo- 
hydrate disorders: galactosemia, diabetes and 
dwarfism. 


StupiEs IN HUMAN PLASMA PROTEIN FORMATION, 
CoMPARATIVE Fates oF I'*! LABELED ALBUMIN, 
AND ENDOGENOUSLY SYNTHESIZED PLASMA PRo- 
TEIN FROM S** LABELED AMINO ACID PRE- 
cursors. Sheldon Margen,* Harold Tarver and 
Judith Lange. Dept. of Physiol. Chem., Univ. 
California Medical School, San Francisco, Calif. 


As part of the long range studies of the 
dynamic fate of plasma proteins the following 
studies have been carried out in a group of 
twenty normal males. Two labeled compounds 
have been administered simultaneously: (1) I'*! 
tagged albumin, to determine the turnover 
pattern of an exogenously labeled protein 
moiety and (2) S** labeled cystine or methionine, 
to determine the incorporation and disappear- 
ance of the S* labeled albumin and globulin 
fractions synthesized in vivo from the labeled 
amino acid precursors. From these experiments 


the following results have been obtained: (1) 
The I'*' albumin disappearance curve may be 
resolved into three components which probably 
represent (a) intravascular-extracellular equilib- 
rium, (6) extracellular-intracellular equilibrium, 
(c) metabolic degradation of the iodinated 
albumin. (2) The half-life of the metabolic 
portions of the albumin curve is 10 + 0.5 days. 
(3) Denatured albumin is very rapidly removed 
from circulation. (4) In the experiments with 
S*° labeled amino acids there is no significant 
fall in albumin specific activity for the first 
twelve to fifteen days of the experiment after 
which a gradual non-exponential fall occurs. 

On the basis of these results the following 
conclusions are drawn: (1) The S** labeled 
amino acid technic is not valid for measuring 
albumin turnover in humans because of ‘‘re- 
entry’ phenomenon from other S* labeled 
precursors. (Z) The I'*! labeled technic may be 
valid but recent work has shown differences in 
electrophoretic behavior of I'*' labeled from 
non-labeled albumin. The question of whether 
the iodine labeled material represents a “‘nor- 
mal’’ biological protein is likewise unsettled. 
This latter problem is being currently investi- 
gated by comparing the fate of I'*! labeled 
proteins vs. internally S* biologically labeled 
proteins and will be discussed. 


BiosYNTHETIC DETERMINATION OF ‘TURN-OVER 
RaTEs OF VARIOUS PLASMA PROTEINS IN NORMAL 
AND CrirrHoTIC Man. Wade Volwiler,* Patrick 
D. Goldsworthy, Marion P. MacMartin, Patricia 
Ann Wood, Gertrude Douglas and Iran R. Mackay. 
Seattle, Wash. 


The mechanisms responsible for alterations in 
various components of the plasma proteins in 
diseased states are largely unknown. An abnor- 
mal life-span of certain plasma protein molecules 
has been suggested as a partial cause of the 
markedly abnormal amounts of specific plasma 
components observed in various diseases. 

Biosynthetic labeling of plasma proteins in 
normal and cirrhotic man has been accomplished 
with S-35 tagged cystine. Turn-over rates of 
specific plasma proteins have been determined 
by two technics: (1) oral administration of 
labeled precursor with serial sampling of plasma 
or serum for measuring rate of isotope loss from 
proteins, and (2) transfusion of normal donor- 
labeled S-35 plasma into recipients with subse- 
quent serial sampling of plasma or serum to 
determine rate of isotope decline in protein 
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fractions. Fractionation of plasma and serum 
samples has been conducted as follows: albumin: 
Batchelor-Brown modification of Cohn 10 
method; gamma globulin: Cohn 10 method; 
beta-1-lipoprotein: Cohn 10 method with subse- 
quent ultracentrifugal flotation by the technic of 


HALF-LIFE (DAYS) OF VARIOUS PLASMA PROTEINS 
(S-35 cystine—12 experiments) 


| ! | 
| | | Beta-1- | 


Albu- | Cohn Fibrino- 
| min | | gen 
protein 

Normal Subjects | 
1 | 26.0 6.2 
2 41.0 
3 24.0 4.0 | 4.5 
4 26.5 5.0 6.0 
5 16.0 4.0 | 4.0 
24.0 2.3 
Advanced Portal 
Cirrhosis 
1 250 
2 22.0 9.0 
3 16.0 10.5 
4 11:.0 
24.5 6.0 4.5 
6* 23.0 a5 4.0 


* Determined following transfusion of normal donor- 
labeled S-35 plasma. 


Gofman et al.; fibrinogen: method of Surgener 
et al. Homogeneity of plasma fraction samples 
taken for measurement of specific activity has in 
each subject been repeatedly appraised by 
electrophoresis; 80 to 100 per cent homogeneity 
has been found. 

All subjects have been studied in the steady 
state. Rate of loss of isotope from the plasma 
fraction has been interpreted as reflecting the 
life-span of the specific protein molecules. In 
twelve experiments acceptable data have been 
obtained variously for albumin, beta-1-lipo- 
protein or Cohn + m1 fraction, and fibrinogen. 
Values for gamma globulin have thus far been 
erratic in distribution. 


MECHANISM OF PIGMENTATION IN ADDISON’s Dis- 
EASE. Aaron Bunsen Lerner, Thomas B. Fitzpatrick* 
and Kazuo Shizume. Division of Dermatology, 
Univ. Oregon Medical School, Portland, Ore. 


The various theories advanced to explain the 
increased melanin pigmentation found in Addi- 
son’s disease will be reviewed. Clinical and 
experimental evidence will be presented to show 
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that the hyperpigmentation is probably due to 
an increase in the release of the melanocyte- 
stimulating hormone (MSH) from the pituitary 
gland as a result of a decrease in adrenal cortical 
function. Administration of MSH to normal 
persons produces an increase in pigmentation. 
MSH is a distinct hormone which, so far as is 
known, has no function other than that of 
stimulating the melanin-forming cells, the 
melanocytes. 


COMPARISON OF TYROSINASE ACTIVITY IN NORMAL 
AND NEOPLASTIC HUMAN PIGMENT CELLS UsING 
RADIOACTIVE Tyrosine. Thomas B. Fitzpatrick,* 
Atushi Kukita and Aaron Bunsen Lerner. Div. 
Dermatology, Univ. Oregon Medical School, 
Portland, Ore. 


On the basis of previously reported studies 
using histochemical and biochemical technics, 
it has been shown that the tyrosinase system 
exists in an inactive state in normal human white 
skin and in dermal nevi but in an active, func- 
tioning state in normal human skin irradiated 
with ultraviolet radiant energy and in mam- 
malian and human malignant melanomas. The 
existing histochemical technics for tyrosinase 
activity in very small amounts of tissue are not 
applicable to pigmented tissue such as pig- 
mented nevi. For determination of tyrosinase in 
small amounts of pigmented tissue, radioactive 
histochemical and cytochemical technics have 
been developed. Tyrosine is converted into an 
insoluble melanin in the cytoplasm of the cell 
containing tyrosinase. Tyrosine labeled with 
carbon 14 is incubated with the tissue; and in 
those cells containing an active or functioning 
tyrosinase system, labeled tyrosine is converted to 
labeled melanin which precipitates at the site of 
formation. Since radioactive tyrosine is soluble 
in water and radioactive melanin is insoluble in 
water, it is possible to free the incubated tissues 
of radioactive tyrosine and measure only the 
radioactive melanin formed in the cytoplasm of 
the melanocyte. 

A more recently developed technic utilizes 
homogenates or cell suspensions on a 18 by 
18 mm. glass cover slide. The cell suspension is 
fixed with 70 per cent alcohol which inactivates 
cytochrome oxidase but not tyrosinase. The 
fixed dried cell suspension is then incubated in 
specially designed plastic glass holders in radio- 
active tyrosine for six hours at 37°c. With this 
technic we have obtained about 80 per cent 
conversion of the tyrosine to melanin with 
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melanoma cell suspensions. Pigmented nevi cell 
suspensions convert only a small proportion of 
radioactive tyrosine to melanin. 


SoME PROPERTIES OF AN ANTI-MITOCHONDRIAL 
GamMA GLosuLin. H. S. Mason. Depts. Bio- 
chemistry and Dermatology, Univ. Oregon 
Medical School, Portland, Ore. 


When crude homogenates of rat tissue are 
injected into rabbits, antitissue sera are elicited 
(Pressman et al.). The antibody proteins of these 
antisera have, however, a strong tendency when 
injected into the intact rat to localize in other 
tissues as well as that used as antigen. In the 
present study we have attempted to prepare 
tissue-specific antisera using intracellular partic- 
ulates as antigen. Chemically unique intracellu- 
lar granules, the mitochondrial melanin granules 
of the Harding-Passey mouse melanoma, were 
isolated by differential centrifugation of tumor 
homogenates and employed as an antigen in 
rabbits in accordance with the Freund adjuvant 
technic. Anti-melanin granule sera, and from 
these, anti-melanin granule gamma globulin 
fractions, were obtained. These antibodies 
strongly agglutinated suspensions of melanin 
granules in contrast to sera or gamma globulin 
from the same animals prior to immunization. 
No cross-agglutinations were obtained with 
corresponding fractions of liver, lung, heart, 
aorta, skin or mouse amelanotic melanoma. 

Anti-melanin granule gamma globulin was 
tagged with tracer quantities of radioiodine 
and its distribution pattern in mice bearing 
Harding-Passey melanomas was determined. 
Specific localization failed to occur, the (hetero- 
logous) antibody behaving as a foreign protein. 
The implications of this study with regard 
to tumor therapy by tagged anti-tissue sera will 
be discussed. 


OBSERVATIONS WITH PirulraRy GRrowTH Hor- 
MONE IN HumAN Susyects. Laurance W. Kinsell,* 
Harry E. Balch, George D. Michaels, Gilbert C. 
Cochrane, George Fukayama, June Bilisoly and 
Marjorie Coelho. Inst. Metabolic Research of the 
Highland Alameda County Hospital, Oakland, 
Calif. 


In contrast to earlier studies which were uni- 
formly negative, growth hormone preparations 
administered to several human subjects during 
the past two years have produced significant 
evidence of growth stimulation in terms of reten- 
tion of the constituents of protoplasm (nitrogen, 


phosphorus, sulfur, potassium) and weight gain. 
To date, positive results have been obtained only 
when the hormona! material was administered 
by slow intravenous drip. 

Administration of the material to diabetic 
subjects resulted in a significant increase in 
hyperglycemia and glycosuria. The qualitative 
pattern appears to be significantly different than 
the accentuation of diabetes which occurs when 
one administers ACTH to such subjects. 

A study carried out with a recently received lot 
of growth hormone in a patient with dwarfism, 
associated with ovarian agenesis, was unreward- 
ing because of considerable thyrotropin con- 
tamination. This was manifested by the appear- 
ance of severe discomfort sharply limited to the 
area of the thyroid gland, which appeared on 
the second day of administration and disap- 
peared two days after administration was stop- 
ped. In association with this there was a very 
significant elevation in pulse rate and in oxygen 
consumption. 

Under way at this time is a study in a male 
with advanced osteoporosis who is receiving 
material prepared in a somewhat different man- 
ner from any previously used. The results of this 
study will be reported subsequently. 

It is apparent that many problems still exist in 
the preparation of pituitary growth hormone of 
predictable purity and biological activity. 


IMPROVED METHOD FOR THE BIOASSAY OF 
THyYROTROPHIC Hormone. Francis S. Greenspan, * 
Joseph P. Kriss and Lincoln E. Moses (with the 


technical assistance of William Lew). 


The bioassay of thyrothropic hormone (1TH) 
using the uptake of radioactive phosphorus 
(P32) by the chick thyroid, as proposed by 
Besford, Crooke and Matthews, and by Lam- 
berg, has been simplified and improved. Groups 
of ten one-day old white Leghorn cockerels 
receive ITH injected directly into the heart and, 
simultaneously, 20 microcuries of P32 intra- 
peritoneally. Six hours later the animals are 
killed by decapitation. The thyroids are carefully 
dissected out, placed on small copper discs and 
beta radioactivity determined. The response is 
expressed as counts per second per thyroid per 
chick, and when the response is plotted against 
the logarithm of the dose, a linear relationship 
exists between 0.4 and 16 milliunits (0.0004 — 
0.016 USP units) of a standard TTH prepara- 
tion. Data will be presented to indicate that 
intracardiac injection of TTH increases the 
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sensitivity of the method about tenfold. Further- 
more, the variability of the method has been 
decreased by not expressing the response as 
counts per mg. thyroid tissue, and by not cor- 
recting for the blood level of P32. Preliminary 
data indicate that the method is suitable for the 
measurement of TTH in human urine extracts. 


STUDIES WITH LABELED THYROXINE AND TRI- 
IODOTHYRONINE. John R. Hogness,* Paul Van- 
Arsdel, Jr. and Margaret Berg. 


L-thyroxine and triiodothyronine 
were administered intravenously to rats and at 
varying time intervals the animals were sacri- 
ficed. Specimens of liver, kidney and muscle 
were homogenized, digested with trypsin and 
extracted with butanol. The extract was passed 
through kieselguhr columns for purposes of 
separation of possible metabolic products. In 
animals given triiodothyronine no_ thyroxine 
was recovered from any of the tissues studied 
and, conversely, no triiodothyronine was recov- 
ered from animals injected with thyroxine. 

In another experiment comparing the two 
substances, isolated rat diaphragms were in- 
cubated in buffered medium containing L-thy- 
roxine or triiodothyronine, under controlled 
conditions, for varying periods of time. The 
radioactive compound was fixed to the muscle 
at a much more rapid rate in the case of tri- 
iodothyronine although the ultimate total up- 
take was the same in the case of both substances. 

The urinary and fecal excretion of labelled 
L-thyroxine were studied in five groups of rats in 
altered states of thyroid function, consisting of 
(1) controls, (2) animals fed propylthiouracil, 
(3) thyroidectomized animals, (4) animals in- 
jected with large doses of L-thyroxine and (5) 
animals injected with thyrotropin. The most 
striking observations were (1) a fall in urinary 
radioiodine excretion and a rise in fecal excre- 
tion in animals fed propylthiouracil, (2) reduc- 
tion in fecal excretion of I'*! associated with a 
diminished fecal volume in thyroidectomized 
animals, (3) a marked increase, on the first 
day, of urinary and fecal I'*! excretion in ani- 
mals under thyroxine load and (4) an increase 
in fecal excretion on the first day of animals 
receiving TTH. The significance of these find- 
ings is discussed. 


HyPOTHYROIDISM AND HyPERPLASIA OF THE 
THYROID IN PATIENTS TREATED WITH COBALTOUS 
CHLORIDE. Joseph P. Kriss and William H. Carnes. 


yuay, 


Depts. Medicine and Pathology, Stanford Univ. 
School of Medicine, San Francisco, Calif. 


During the course of a study of the effects of 
enteric-coated cobaltous chloride in patients 
with sickle cell anemia, visible goiters developed 
in two male children. One of the goiters was so 
firm and irregular as to suggest thyroid cancer. 
Further investigation of these cases revealed 
some Clinical features of hypothyroidism, marked 
reductions in protein-bound iodine and radio- 
active iodine uptake and elevations of serum 
cholesterol. Incisional biopsy of the goiters 
showed marked diffuse hyperplasia. Clinical 
and laboratory recovery occurred within a few 
weeks after the cobaltous chloride was dis- 
continued. Abnormalities of thyroid function 
and small goiters have also been noted in two 
additional cases but no biopsy has been taken. 
Another child with sickle cell anemia and a 
fifty-one year old woman with anemia asso- 
ciated with renal failure similarly treated with 
cobalt came to autopsy and revealed thyroid 
hyperplasia. The degree of correlation between 
thyroid dysfunction and serum cobalt levels will 
be reported. Possible mechanisms of the goitro- 
genic action of the drug will be discussed. 


MEASUREMENT OF ‘“‘TOTAL’’? CORTICOSTEROIDS 
AND 17-HYDROXYCORTICOSTEROIDS IN PLASMA. 
Don H. Nelson* and George W. Calver. 


The determination of plasma 17-hydroxy- 
corticosteroids has been very useful in measuring 
levels of circulating corticosteroids but has the 
disadvantage of measuring only one particular 
type of corticosteroid. Other corticosteroids 
which would not be measured are known to be 
secreted by the adrenal cortex. The determina- 
tion of “‘total’’ corticosteroids with the color 
reaction of Gornall and MacDonald has there- 
fore been applied to the method of Nelson and 
Samuels so that other corticosteroids can be 
determined at the same time that the 17- 
hydroxycorticosteroids are measured. Normal 
plasma levels of these compounds in a small 
group of normals is 27 gamma per cent as com- 
pared with a 17-hydroxycorticosteroid level of 
13 gamma per cent. This difference is main- 
tained or increased when ACTH or corticoste- 
rone is given to an experimental subject, but 
decreases following cortisone administration. 
Thus following ACTH administration both 
types of steroids were increased in the peripheral 
blood. When corticosterone was given the 17- 
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hydroxycorticosteroids made up a smaller part 
of the total than in the normal and when corti- 
sone was given most of the circulating corti- 
costeroid was of the 17-hydroxy type. This 
method and a similar procedure used for deter- 
mining 17-hydroxycorticosteroids, “‘total’’ corti- 
costeroids and formaldehydogenic steroids in 
urine have been used in the investigation of the 
fate of administered corticosteroids. 


Dynamics OF ADRENAL CorTICAL ACTIVATION IN 
DIFFERENT FUNCTIONAL StatTEs. P. H. Forsham,* 
F. O. Kolb, G. W. Liddle and D. Island, Metabolic 
Unit, Univ. California School of Medicine, San 
Francisco, Calif. 


A simple test for urinary 17-hydroxycorticoids 
which may be run at a clinical level has been 
worked out. It shows a normal twenty-four- 
hour “F”’ equivalent of 9.5 + 4 mg. for normal 
males (95 per cent probability limit) and 6.5 + 
2.5 mg. for females (95 per cent probability 
limit). The quantitative estimation of adrenal 
cortical responsiveness has been studied. Nor- 
mals, patients with Addison’s and Cushing’s 
disease show a slight overlap of the control 
values. However, following stimulation with a 
standard intravenous ACTH test (25 USP units 
over eight hours) a clear-cut differentiation may 
be observed by the twenty-four-hour output of 
i7-hydroxycorticoids. In a case of adrenal 
carcinoma there was no elevation in contrast to 
a rise in cases of bilateral hyperplasia and a 
benign adenoma. Inhibition of the adrenal 
cortex by cortisone was not obtained in the case 
of adrenal carcinoma. In three cases with normal 
adrenal responses the adrenal involution was not 
prevented by the concurrent administration of 
methylandrostenediol, in contrast to reported 
observations in rats. 


EXPERIENCES WITH THE UsE OF ADRENAL STER- 
OIDS AND CORTICOTROPIN IN CLINICAL COoNDI- 
TIONS OF StTREss. J. M. Rukes, J. H. Bruce, M. 
Galante and P. H. Forsham.* Metabolic Unit, 
Cancer Research Inst., and Dept. Surgery, 
Univ. California School of Medicine, San 
Francisco, Calif. 


The metabolic reactions to the stress of 
surgery may be stimulated prematurely by the 
preoperative use of ACTH or the cortisones and 
may be artificially continued thereafter. This 
fact has been utilized in the pre- and postopera- 
tive management of twenty-five cases of bilateral 
adrenalectomy for metastatic carcinoma of the 


breast. ACTH has been used in debilitated 
patients and in a case of thrombocytopenic 
purpura. Intravenous hydrocortisone, 100 mg. 
dissolved freshly in 1,000 ml. of 5 per cent D/W, 
has proved most useful in a series of patients 
showing oliguria and low blood pressure follow- 
ing major surgery, including valvulotomy and 
endarterectomy. There have been no untoward 
side effects or interference with wound healing 
by observing the following: (1) limiting therapy 
to five to seven days; (2) rapid reduction from 
maximal dose to maintenance or discontinuance; 
(3) salt restriction; (4) no use of DCA as long 
as high dosage of the cortisone was employed; 
(5) giving corticotropin gel for the last two to 
three days of cortisone therapy and rapid 
reduction thereafter to minimize the ‘“‘let-down” 
due to adrenal cortical involution. Hlustrative 
cases, including the estimation of urinary 
17-hydroxycorticoids, will be presented. 


ADRENAL CorTICAL FuNncTrion AND ACTH 
THERAPY IN PATIENTS WITH SYDENHAM’S CHO- 
REA. Lorin E. Ainger, Robert S. Ely, Alan K. 
Done and Vincent C. Kelley.* 


The lack of demonstrable biochemical ab- 
normalities in patients with Sydenham’s chorea, 
despite the intimate clinical relationship be- 
tween this syndrome and rheumatic fever, long 
has puzzled investigators. 

Preliminary observations demonstrating alter- 
ations in serum levels of hyaluronidase in- 
hibitor, non-glucosamine polysaccharides, muco- 
proteins and hexosamines have been reported 
previously from our laboratories. In the present 
report these observations have been con- 
firmed and extended. Likewise, it has been 
shown that these acute phase reactants are 
related to adrenal cortical function. Therefore, 
when technics for direct measurement of blood 
levels of pituitary-adrenal hormones became 
available these measurements were made in 
patients with chorea. The mean plasma 17- 
hydroxycorticosteroid level in thirty patients 
with chorea was 6 wg. per cent compared with a 
normal mean value of 12 ug. per cent. In some of 
these patients elevations of circulating endog- 
enous ACTH levels were demonstrated. Thus 
abnormally low 17-hydroxycorticosteroid levels 
and abnormally high endogenous ACTH levels 
occur simultaneously. This is interpreted as 
relative adrenal insufficiency. Despite this rela- 
tive insufficiency these patients respond to 
exogenous ACTH by increases in 17-hydroxy- 
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corticosteroid plasma levels comparable to the 
increases observed in controls; thus the adrenal 
cortex is capable of adequate steroid secretion 
under appropriate stimulation. That these 
hormonal abnormalities could be corrected by 
exogenous ACTH administration suggested that 
ACTH therapy in chorea might prove efficacious. 
The clinical and laboratory results of fourteen 
courses of hormone therapy will be presented. 
In all but one, dramatic clinical improvement 
occurred, but in none was there a sudden 
cessation of a// choreiform activity. 

The data presented indicate that extension of 
these studies may enhance our understanding of 
the pathogenesis of this disease and supply ra- 
tional basis for therapy. 


INFLUENCE OF CORTISONE ON THE EFFICACY OF 
ANTIBIOTIC THERAPY IN EXPERIMENTAL INFEC- 
TIONS. Ernest Jawetz.* Univ. California School of 
Medicine, San Francisco, Calif. 


Cortisone tends to promote the activation and 
spread of microbial infection in man and experi- 
mental animals. When cortisone is used clinically 
in the presence of infection, antibiotic agents are 
often administered to “‘cover”’ this harmful effect. 
The question arises, however, whether the inter- 
ference of cortisone with the natural defenses of 
the host might significantly impair the thera- 
peutic efficacy of antimicrobial agents. 

To investigate this possibility experiments 
were carried out in two subacute infections of 
mice. The dose of cortisone employed (0.15 mg. 
injected subcutaneously daily for five days) 
permitted normal weight gain and did not re- 
sult in any mortality in uninfected animals. Ani- 
mals were infected intramuscularly with 10-2000 
LD50 of either a hemolytic Streptococcus or a 
Klebsiella. All untreated animals succumbed in 
from two to six days. Cortisone injections were 
begun six hours after infection. Treatment with 
either penicillin or aureomycin was administered 
according to various time-dose schedules through- 
out the period of cortisone injections to groups of 
twenty-five or more animals. Deaths of animals 
were recorded for two weeks. 

The results indicated that cortisone interfered 
with the therapeutic effect of the antibiotics. 
For example, aureomycin 2.4 mg. per mouse, 
given in a period of five days, cured 72 per cent 
of animals with a Klebsiella infection, while the 
addition of cortisone reduced the cure rate to 
12 per cent (P = 0.00). This interfering effect of 
cortisone was more marked with barely curative 
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amounts of bacteriostatic drugs than with large 
doses of bactericidal agents. ‘To some extent, the 
cortisone effect was overcome by a large excess 
of the antibiotics. Quantitative aspects of this 
phenomenon, its possible mechanism and clini- 
cal implications of these results will be considered. 


QUANTITATIVE EVALUATION OF TIssUE GROWTH. 
George D. Michaels, Etsuko Osawa, Rosalie French 
and Laurance W. Kinsell.* Inst. Metabolic Re- 
search of the Highland Alameda County 
Hospital, Oakland, Calif. 


A variety of methods has been described for 
quantitative evaluation of wound healing. None 
has been satisfactory. 

During the past five years in this laboratory 
S-35 labeled methionine has been administered 
to animals in whom varieties of experimental 
wounds have been produced. Initially, incor- 
poration of the S-35 into the wound tissue was 
used as the sole index of tissue regeneration. 
More recently, in addition to specific activity of 
S-35 the following constituents of an experi- 
mental “‘wound’’ made by implanting sterile 
gauze pledgets beneath the skin of experimental 
animals have been determined quantitatively: 
sulfur, nitrogen and phosphorus. Also the histo- 
logic evaluation of the experimental “‘wounds”’ 
has been carried out. Data obtained to date 
indicate that this technic: (1) represents a 
reproducible quantitative procedure for evalua- 
tion of nuclear and extranuclear growth; (2) 
constitutes a quantitative technic for evaluating 
the local and systemic effects of hormonal agents 
which inhibit or stimulate tissue growth. 

Included in the report will be data obtained 
with local and systemic administration of 
corticoids, anabolic steroids and pituitary growth 
hormone. 


DETERMINATION OF ALVEOLAR CO, WITH A 
PorRTABLE Rapip INFRA-RED ANALYSER. Clar- 
ence R. Collier, John E. Affeldt and Andrew F. 
Farr.* From the Rancho Los Amigos Respira- 
tory Center for Poliomyelitis, Hondo, Calif., and 


Dept. Internal Medicine, College of Medical | 


Evangelists, Los Angeles, Calif. 


The development of a portable, rapid, infra- 
red CO; analyser has made the determination of 
the alveolar CO: concentration readily avail- 
able as a clinical test. Because the concentra- 
tion of alveolar CO: varies with both ‘“‘space 
and time,” only an approximation of mean 
alveolar CO, can be obtained by any method. 
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Measurement of arterial Peo, is undoubtedly 
the most accurate approximation of alveolar 
COz but is both difficult and time-consuming. 

Any method to be ideal for the determination 
of alveolar CO: must: (1) be easily used with 
untrained subjects, (2) not interfere with nor- 
mal breathing, (3) provide continuous measure- 
ment as well as “spot checks,” (4) require 
minimal time and effort, (5) detect contamina- 
tion with dead space air and (6) be sufficiently 
accurate for clinical use. 

The rapid, infra-red CO: analyser is capable 
of fulfilling all these requirements when samples 
are drawn from the expired air stream by means 
of a small polyethylene catheter. The mean error 
of eighteen experiments with the catheter tech- 
nic compared to simultaneous arterial Peo, 
determinations is —1.0 mm. Hg. A total of 
forty-one comparisons of simultaneous infra- 
red and arterial Poo, values using both the 
catheter technic and other sampling methods 
show good correlation. 

This measurement is now extensively used 
clinically as a guide to ideal respirator settings 
for patients with chronic respiratory paralysis 
due to poliomyelitis. It is a valuable test since 
it can readily detect even slight hypo- or 
hyperventilation. 


On THE ORIGIN OF THE HEART Beat. Allan J. 
Brady and Hans H. Hecht.* Dept. Medicine, Univ. 
Utah College of Medicine, Salt Lake City, Utah. 


The sinus region of eighteen turtle hearts was 
explored by the use of capillary micro-electrodes 
having an external tip diameter of less than 0.5 
micron. Membrane resting and membrane 
action potentials were recorded from single 
fibers of the area thought to originate the excita- 
tion wave and usually situated just to the right of 
the midline of the sinus venosus. Records from 
these fibers were compared to control observa- 
tions obtained from auricular and ventricular 
regions of the same preparation. In the successful 
experiments ‘“‘prepotentials” were obtained that 
preceded the event of cellular depolarization. 
These were of two types. One consisted of a slow 
decrease in membrane resting potential during 
electrical diastole. The second was a “‘pre- 
systolic” potential of shorter duration immedi- 
ately preceding the rapid depolarization of the 
pacemaker cell. The duration of action poten- 
tials in these experiments were similar when 
recorded from the sinus region, auricular or 
ventricular tissue. An exponential relationship 


existed between the action potential duration 
and temperature. 

It is suggested that the prepotentials are char- 
acteristic for pacemaker regions but may be 
recorded only if the electrode is inserted into the 
fibers of the sinus region that originate the action 
current. The gradual diastolic or the rapid 
presystolic loss of membrane potential found in 
these experiments may represent inability of the 
fiber to maintain a steady resting diastolic 
potential across the membrane: the membrane 
leaks and firing of the cell occurs spontaneously 
when a critical drop in resting potential has 
occurred. This amounts to 10 to 20 per cent of 
the total membrane potential. 


SERIAL ROENTGENOKYMOGRAMS IN ACUTE Myo- 
CARDIAL INFARCTION. J. J. Sampson,* B. Solomon, 
A. A. Goetz, L. Felton and B. Axelrad. Depts. 
Medicine and Roentgenology, Mount Zion 
Hospital, San Francisco, Calif. 


Twenty-six patients with acute myocardial 
infarction were studied by serial roentgeno- 
kymograms taken in bed by a modification of the 
Leibel-Florsheim Model K3 Multiple Slit 
Kymograph. Fourteen had initial records taken 
within twenty-four hours of the clinical onset of 
the attack, and successive records were generally 
obtained daily for four days, and every two to 
five days for two to four weeks. Detailed studies 
and tracings were made of the records by photo- 
graphing them and projecting the images on a 
screen at a distance of 15 to 20 feet. 

Systolic expansion of the left ventricle was 
observed in seven patients and varied in dura- 
tion from less than one day to over twenty-one 
days. This phenomenon developed in certain 
patients with recurrent cardiac pain, pallor 
and weakness, without other objective signs of 
circulatory failure, as well as in those with shock 
or heart failure, and was observed to persist in 
some instances after clinical recovery. Other 
abnormal ventricular phenomena observed were 
(1) delayed onset of systolic contraction, (2) left 
systolic expansion, (3) abnormal patterns or 
absence of diastolic expansion curves and (4) 
flattening of all waves generally observed in the 
apical region. 

Two patients with shock, treated with nor- 
epinephrine, exhibited abnormal apical flatten- 
ing of waves. One recovered a normal pattern 
during infusion after the blood pressure was 
sustained at an effective level for twenty-four 
hours. The other patient’s blood pressure was 
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restored to a satisfactory level, but the electro- 
kymographic pattern remained abnormal and 
the patient died suddenly one day later. In one 
instance the clinical and electrocardiographic 
signs of a secondary infarct followed a day after 
the appearance of new ventricular electro- 
kymographic abnormalities. In one case the 
area of ballooning or systolic expansion of the 
left. ventricle apparently exceeded the area 
of posterolateral infarction demonstrated at 
autopsy. The area of systolic expansion or other 
abnormalities of the roentgenkymogram seemed 
greater in other cases than would be expected 
from electrocardiographic localization of the 
infarcts. 

This bedside technic with reproducible re- 
sults, while presenting occasional difficulties in 
interpretation of records, gives objective evi- 
dence of mechanical impairment of the myo- 
cardium during the fluctuating course of early 
myocardial infarction. 


STuDY OF THE PHysioLoGic CLOSURE OF THE 
Ducrus ARTERIOSUS IN NEWBORN INFANTS. 
Frederic L. Eldridge, Herbert N. Hultgren* and 
Mary E. Wigmore. Dept. Medicine, Stanford 
Univ. School of Medicine, San Francisco, Calif. 


The exact time of functional closure of the 
ductus arteriosus in the normal human infant 
has never been determined, although animal 
experiments have suggested closure immediately 
after birth. In order to determine this, capillary 
blood samples were obtained, with minimal 
exposure to air, from the previously warmed 
right hand and foot of twenty-seven normal 
newborn infants during the first five days of life. 
These samples were analyzed by the Roughton- 
Scholander microtechnic for their oxygen con- 
tent and capacity. In all but two of the twenty- 
seven infants blood samples from the right hand 
had oxygen saturations of 90 per cent or more. 
In infants one to three hours after birth the 
oxygen saturation of blood from the foot was 
significantly lower than that from the hand in 
nine of eleven cases studied, indicating the 
presence of a veno-arterial shunt to the lower 
part of the body. In infants three to seventy-two 
hours after birth five of ten cases showed a foot 
saturation significantly lower than that of the 
right hand. None of the six infants over three 
days of age showed any significant difference in 
saturation between right hand and foot. 

These findings indicate that the ductus 
arteriosus is patent and that a veno-arterial 
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shunt occurs in most infants under the age of 
three hours; that this condition may persist in 
nearly 50 per cent of infants up to the age of 
three days; and that in infants over this age 
the ductus arteriosus is probably closed to the 
passage of blood, or else the shunt has become 
arteriovenous due to a decrease in pulmonary 
vascular resistance and therefore not measurable 
by this technic. 


MUSCULOSKELETAL CIRCULATORY RATES DETER- 
MINED WITH I!*! HuMAN SERUM ALBUMIN. Rex L. 
Huff, George Bogardus, Harold Broadbrooks and 
David Feller. Depts. Medicine and Surgery, Univ. 
of Washington School of Medicine, and the 
Radioisotope Unit, V. A. Hospital, Seattle, 
Wash. 


A method has been devised for measuring 
blood flow rates in the legs and feet of patients. 
Values obtained by this method are similar 
to those obtained by plethysmograph and by 
nitrogen elimination. This method using I'*! 
human serum albumin (HSA) is thought simple 
and practical enough for clinical application. 

After a single intravenous injection of a small 
amount of I'*! HSA, the counting rate over the 
feet and legs rises as a function of time. This 
rise is usually in the form of a simple growth 
curve, the half times of which vary from one- 
half to six minutes. In order to evaluate geometry 
of counting, water-tight, thin-walled casts were 
made of patients’ legs and feet. These casts 
were then filled with I'*! solution so that identical 
counting rates were obtained at a corresponding 
position on the cast as on the legs at the time of 
equilibrium counting rate. Since the specific 
activity of the blood was known, an equivalent 
of grams of blood per 100 gm. of tissue could be 
calculated. The distribution of blood among 
skin, muscle and bone was measured in ampu- 
tated extremities, the blood of which had been 
previously tagged with I'*! HSA. Just before 
amputation a tourniquet was vigorously and 
quickly applied. These data show slight but 
not marked differences in the quantity of blood 
per unit weight of the various tissues. Using the 
value of blood per unit tissue and the measured 
time constant, flow rates were calculated on the 
basis of a two-compartment model, the com- 
partments having equal volumes. By this method 
it is thought possible to assess bone and muscle 
perfusion rates separately. 

Data of blood flow rates will be given of pa- 
tients with arteriosclerosis obliterans, thrombo- 
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angiitis obliterans, myxedema, congestive failure 
on the basis of chronic valvular diseases and 
arteriosclerotic heart disease. 


AUSCULTATORY DETERMINATION OF ARTERIAL 
PRESSURE AT WRIST AND ANKLE. David A. 
Rytand* and Samuel H. Boyer, IV. Stanford Univ. 
School of Medicine, San Francisco, Calif. 


Because the usual methods yield erroneously 
high values for arterial pressure when the stand- 
ard cuff is applied to thighs or large arms, a 
wider cuff has been recommended officially. We 
have found, however, that the standard cuff is 
satisfactory on the legs as well as on the arms of 
obese subjects when it is applied just proximal to 
ankle or wrist. Auscultation at the appropriate 
artery is facilitated by removal of the stethoscope 
bell’s plastic portion. The method is practicable 
in all but hypotensive patients, in whom systolic 
pressure may be determined by palpation. 

In recumbent normal subjects, systolic pres- 
sure by auscultation was on the average 6 mm. 
Hg lower in the radial than in the brachial 
artery; diastolic pressure (muffling) was 6 mm. 
Hg higher. The deviation was less than 20 mm. 
Hg in 90 per cent of observations on fifty-three 
individuals (not simultaneous) with brachial 
pressure under 180/100 mm. Hg. In the posterior 
tibial, systolic pressure was 2 mm. Hg and 
diastolic pressure 5 mm. Hg above brachial 
levels; dorsalis pedis levels were comparable. 

In twenty frankly hypertensive patients, mean 
pressure relationships were in the same range, 
sometimes with greater individual variations. 
With aortic insufficiency, findings were similar 
but for striking elevation of posterior tibial 
systolic pressure. Differences between muffling 
and disappearance of sound were less at the 
wrist than at the brachial artery. In three pa- 
tients with mammoth obesity radial and ankle 
pressures were far below brachial ones (20 to 
85 mm. Hg diastolic, 60 to 140 mm. Hg systolic). 


CARDIOVASCULAR AND RENAL RESPONSES TO THE 
COMBINATION OF HEXAMETHONIUM AND 1-HyprRa- 
ZINOPHTHALAZINE IN HYPERTENSIVE SUBJECTS. 
David H. Stein, Homer R. Warner and Hans H. 
Hecht.* Dept. Medicine, Univ. Utah College of 
Medicine, Salt Lake City, Utah. 


Fourteen hypertensive subjects were studied 
in order to evaluate cardiovascular and renal 
adjustments to intravenous 1-hydrazinophthala- 
zine alone, and after the prior administration 
intravenously, of hexamethonium. Cardiac out- 


puts were determined by oxygen consumptions 
and A-V oxygen differences. Standard renal 
clearance technics for inulin and p-aminohip- 
puric acid were used. 

The following observations were made: (1) 
Cardiac output increased in all of seven patients 
studied after 0.25 — 0.50 mg./kg. of 1-hydra- 
zinophthalazine. (2) Four of the patients were 
given 10 to 12.5 mg. of hexamethonium ion 
thirty to forty-five minutes before the 1-hydra- 
zinophthalazine. The expected rise in cardiac 
output from apresoline® could be prevented by 
this procedure. (3) Only those patients with 
normal or nearly normal resting renal plasma 
flow (three of eight patients studied) experienced 
considerable increases in renal blood flow after 
1-hydrazinophthalazine 0.20 to 0.40 mg./kg. 
(4) Hexamethonium (10 to 12.5 mg. of the ion) 
administered thirty to forty-five minutes before 
the 1-hydrazinophthalazine did not prevent the 
considerable increase in renal plasma flow fol- 
lowing apresoline. 

In summary, the effects of apresoline on 
cardiac output appear to depend on a central 
stimulating action, since they can be prevented 
by autonomic blocking agents. The increase in 
renal blood flow, whenever present, appears to 
be independent of systemic blood flow. The 
clinical use of apresoline in combination with 
hexamethonium may therefore have a rational 
basis. 


BEDSIDE METHOD FOR THE DETERMINATION OF 
Base IN SERUM. Belding H. Scribner* and 
H. Thomas Wiegert. 


Since serum total base reflects serum sodium, 
a bedside total base method could be used as a 
substitute for the sodium determination. 

Serum is run through a column of cation ex- 
change resin which exchanges cations for H?*. 
Part of this H* reacts with serum bicarbonate 
which escapes as CO». The remainder reacts 
with other serum buffers and is measured by 
titrating the serum back to pH 7.4. The total 
base equals this titration plus the serum bicar- 
bonate concentration which can be determined 
by another bedside method. This total base 
method employs a resin column formed in the 
barrel of a tuberculin syringe. The samples are 
measured and titrated with tuberculin syringes. 
The procedure takes about five minutes and will 
be demonstrated in a motion picture. The 
precision of the method is +1 mEq./L. Total 
base was determined in twenty-six specimens. 
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Results were compared with totals of concentra- 
tions of cations determined individually. The 
standard deviation was 1.3 mEq./L. The differ- 
ence between the means was minus 0.3 mEq./L. 
In a variety of patients, variations in total base 
correlated closely with variations in serum 
sodium and serum osmolarity as measured by 
freezing point depression. By subtracting eleven 
from the value for total base, serum sodium 
could be predicted. On twenty-six specimens the 
standard deviation was 1.2 mEq./L. 


Sopium CONTENT OF GASTROINTESTINAL SECRE- 
TIONS AND THE PENETRATION OF RADIOSODIUM 
INTO THE GASTROINTESTINAL TRAcT. J. S. 
Edelman and N. J. Sweet. Dept. Medicine, Cali- 
fornia School of Medicine, San Francisco, Calif. 


Previous studies have largely ignored the pool 
of water and electrolytes within the lumen of the 
gastrointestinal tract in the estimation of shifts of 
water and electrolytes within the body. In this 
study we have measured the fraction of total 
exchangeable sodium within the lumen of the 
gastrointestinal tract. Forty rabbit experiments 
have been carried out to date. Following the 
administration of Na**Cl, samples of blood and 
urine were obtained and the gastrointestinal 
tracts removed, from the cardia of the stomach 
to the mid-transverse colon. These animals were 
studied with fasting periods varying from twelve 
to forty hours. In all instances a twenty-four- 
hour period of isotope equilibrium was allowed. 

The following results were obtained: (1) 
Intraluminal G-I tract sodium content averaged 
13.5 per cent of the total body sodium, with a 
range of 10.2 to 17.5 per cent. (2) Distribution 
equilibrium of the injected radiosodium was 
achieved in twenty-four hours. The partition of 
sodium in the gastrointestinal tract expressed 
as per cent of total exchangeable sodium was 
found to be as follows: (a) stomach = 0.7 per 
cent (range 0.4 to 1.0 per cent), (4) small 
intestine = 3.0 per cent (range 2.3 to 3.5 per 
cent), (c) cecum and proximal transverse colon 
= 9.5 per cent (range 7.3 to 11.0 per cent). 
(3) There is no apparent difference in the 
gastrointestinal sodium content or the total 
exchangeable sodium in the male rabbit as 
compared to the female (non-pregnant) rabbit. 
(4) In the three groups with fasting periods of 
twelve hours, twenty-four hours and thirty-six 
hours, respectively, there were no significant 
differences in intraluminal gastrointestinal so- 
dium contents or its distribution along the G-I 
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tract. (5) The twenty-four-hour stool sodium 
excretions were negligible. 

These data indicate that a significant propor- 
tion of the total body sodium pool is within the 
lumen of the gastrointestinal tract. 


EFFECT OF ACUTE URINARY SUPPRESSION ON THE 
PLasMA VOLUME, HEMATOCRIT AND ELECTRO- 
LYTES IN THE Doc. Harold Brown,* A. A. Iliya 
and P. B. Price. Veterans Hospital and Depts. 
Medicine and Surgery, Salt Lake City, Utah. 


Daily estimations of the plasma volume, 
hematocrit, sodium, potassium, chloride and 
inorganic phosphorus were made in eighteen 
dogs rendered anuric by ligation of the ureters. 
Six of the animals were allowed food and fluids 
while the other twelve were starved. Except for 
weight changes and plasma sodium values, the 
results in the two groups were the same and will 
be discussed together. Plasma volumes were 
estimated by the Evans blue and the radioactive 
iodine tagged albumin technics. 

There was a steady rise in the plasma volume 
to a value averaging about 30 per cent above and 
a drop in the hematocrit to about 25 per cent 
below the preoperative values. The electrolytes 
followed the expected pattern in uremia with a 
marked rise in the levels of potassium and inor- 
ganic phosphorus and a moderate drop in the 
plasma chloride level. In the starved animals 
there was no significant change in the plasma 
sodium level, which dropped an average of 11 
mEq./L. in the group allowed food and water. 
The latter group also showed no significant 
weight loss. Although the “fed” animals died 
sooner, most of the animals were dead by the 
fifth postoperative day of potassium intoxication 
and/or pulmonary edema. The implications of 
these findings in relation to the therapy of acute 
renal failure and the mechanism of the anemia 
of acute uremia will be discussed. 


EXPERIMENTAL STUDIES ON THE MECHANISM OF 
MeErcuRIAL Druresis. Chester Hyman, Ernest 
Geiger and Tatsuo Kimura. Dept. Physiology, 
School of Medicine, Univ. Southern California, 
Los Angeles, Calif. 


It has been reported that mercurial diuretics 
orally administered are consistently less active 
than when given parenterally. This could reflect 
inadequate absorption of the compound from 
the gut, or inactivation by the liver. In some 
earlier studies it was shown that the concentra- 
tion of mercury in the livers of rats was greater 
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when the animals were fed a mercurial diuretic 
than when injected with corresponding amounts 
of the same diuretic. In rabbit preparations in 
which the rate of kidney urine formation was 
measured directly, we could find no significant 
difference between the diuresis resulting from 
infusion of mercuhydrin into the ear vein or into 
the portal vein. It therefore seems probable that 
the difference in clinical efficacy noted above 
results from impeded absorption of the com- 
pound from the gastrointestinal tract. 

Certain clinical observations suggest a rela- 
tionship between bile and urine formation. The 
suggestion that mercurial diuretics are less effec- 
tive in patients with bile fistulas has been con- 
firmed in rabbit preparations. Equal doses of 
mercuhydrin give about one-third to one-half as 
great a diuresis in the bile fistula animals as in 
normals. An attempt has been made to discover 
a relationship between urine and bile formation. 
In normal animals administration of a choleretic 
agent does not alter the rate of urine formation; 
likewise, administration of a diuretic does not 
diminish or increase the rate of bile formation. 
We have not been able to confirm the reported 
diuretic effect of decholin per se, but administra- 
tion of this hydrocholeretic agent after the 
maximum mercurial induced diuresis leads to a 
re-establishment of the diuresis. The mechanism 
of this augmentation is still not clear. We have 
not been able to show that introduction of bile 
into the gut could lead to an augmented diuresis. 
Neither could we demonstrate that an increased 
intrahepatic biliary pressure could lead to 
augmentation of mercurial diuresis. 

Studies on the electrolyte composition of the 
urine and bile under a variety of circumstances 
indicate that mercurials increase the rate of 
sodium excretion; that the restored diuresis fol- 
lowing on decholin administration is likewise 
associated with increased sodium output; and 
finally, that the decholin choleresis is not ac- 
companied by an increased sodium output. 


TREATMENT OF THE NEPHROTIC SYNDROME IN 
CHILDREN WITH 10 PER CENT SALT-FREE DEX- 
TRAN OR GELATIN, INDUCTION OF DrURESIS AND 
EFFECTS OF PLAsMA Proteins. Robert A. Aldrich,* 
Anne Perley, and Tyra Hutchens. 


Repeated intravenous administration of 10 per 
cent salt-free dextran or gelatin to children with 
the nephrotic syndrome induces marked diuresis 
and an absolute reduction in the total plasma 
protein. These effects will be illustrated by data 


obtained from four consecutive patients. The 
effect on plasma protein was further investigated 
by measuring plasma volume with radio- 
iodinated human serum albumin and quantita- 
tion of urinary protein loss. 

The fall in total plasma protein cannot be 
explained by plasma volume expansion alone. 
In one individual the plasma volume was 109 
per cent of the pretreatment figure when the 
plasma protein was only 50 per cent of the initial 
level. Later, following further treatment, the 
total plasma protein fell further to 32 per cent 
but the plasma volume at this time was 111 per 
cent of the original figure. Another patient 
showed plasma protein reduction to 54 per cent 
with a plasma volume which measured 115 per 
cent of the initial amount. After further treat- 
ment the plasma protein fell to 45 per cent but 
the plasma volume was practically identical with 
that obtained at the outset. 

Augmented urinary protein loss is not the 
cause of the reduced plasma protein. In one of 
the above patients urinary protein was chemi- 
cally quantitated before, during and after treat- 
ment; there was no significant change. 

Two of the four children are in spontaneous 
remission at present. The practical applicatio:: 


of this technic and the implication of these 


observations will be discussed. 


PATHOPHYSIOLOGY IN PULMONARY HyPERTEN- 
SION OF UNKNOWN ErIo.ocy. S. Gilbert Blount, Jr. 
and Malcolm C. McCord. Univ. Colorado School 
of Medicine, Denver, Colo. 


Nine patients with elevated pulmonary artery 
pressure of obscure origin have been evaluated 
by cardiac catheterization with pathologic cor- 
relation in three instances. 

The group consisted of eight females and one 
male with an age range of from ten to fifty-five 
years. The history, physical examination, elec- 
trocardiogram and fluoroscopy were indicative 
of pulmonary hypertension and right ventricular 
hypertrophy. There was a significant elevation 
of the pulmonary artery pressure in all patients 
with mean resting pressures ranging from 41 mm. 
Hg to 99 mm. Hg. A further increment occurred 
following mild exercise, rising in one patient 
from a mean resting level of 87 mm. Hg to a 
mean exercise level of 131 mm. Hg. Pulmonary 
“capillary” pressures were obtained in six 
patients and fell within normal limits, both at 
rest and following exercise in three patients. 
In two patients in congestive failure the ‘“‘capil- 


AMERICAN JOURNAL OF MEDICINE 


* 
4 
3 
iy 
3 
Aq 
a 
hase 
+ 
<i 
tue 
‘ts 
des 
4; 
| 
4 
| 
we 


Western Society for Clinical Research 115 


lary”’ pressures were moderately elevated. Thus 
the pulmonary “‘arteriolar’’ resistance was 
markedly elevated, indicating obstruction proxi- 
mal to the pulmonary “‘capillary”’ bed. 

Analysis of multiple blood samples revealed no 
evidence of a left to right shunt in these patients. 
Peripheral arterial oxygen unsaturation was 
present in five of the nine patients. The cardiac 
output was uniformly decreased and showed no 
significant change following exercise. The mean 
resting cardiac index was 2.16 L. and following 
exercise the mean was but 2.24 L. 

Postmortem examination in three patients 
revealed dilatation and hypertrophy of the right 
ventricle and right atrium. There was no evi- 
dence of congenital cardiovascular defects. The 
large pulmonary arteries were dilated and 
demonstrated atheromatous plaques. Micro- 
scopic examination of the lungs showed medial 
hypertrophy and intimal proliferation of the 
smaller pulmonary arteries. 


CORRELATION OF MECHANICAL, X-RAY Dir- 
FRACTION AND ELECTRON MICROSCOPE PROPER- 
rIES OF THE AGING AorTA. Hans H. Zinsser,* 
John Leonard, Hugh Edmondson* and Richard Baker. 
Dept. Surgery, Univ. Southern California 
School of Medicine, Los Angeles, Calif. 


Fifteen samples of aortic media have been 
analyzed simultaneously by several methods. 
Progressive increase in non-Hookian elastic 


constant occurs with increasing age. This elastic _ 


constant is increased by lowering of the salt 
concentration, with some increase in hysteresis. 
Hyaluronidase diminishes the elastic constant 
of the aged specimens over thirty, and increases 
the elastic constant of premature stillbirth, 
with corresponding but much smaller changes in 
hysteresis. Successive annular arrangement of 
elastic fibers throughout the media has been 
demonstrated by three dimensional reconstruc- 
tion of light microscope sections. Electron 
microscope studies show increasing opacity to 
electrons throughout the ground substance and 
within the substance of the elastic fibrils. Even 
with ultra-thin sectioning, no fine structure 
has been detected in the elastic fibrils down to 
30 Angstroms. Cubic crystals ranging in size 
from 0.1 to 1.0 uw. with an electron diffraction 
pattern indicating a repeating unit of approxi- 
mately 1.8 Angstroms are prominent in the older 
specimens. X-ray diffraction at all ages shows 
a new pattern not characteristic of collagen, 
smooth muscle or a variety of organic and 
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inorganic salts, with a long spacing of 16.8 
Angstroms, and other spacings closely ap- 
proximating those found in monocalcium diglu- 
tamate. The suspicion that some trivalent metal 
is concerned with the emergency of this pattern 
with increasing age is borne out by emission 
spectrography in progress. 


TRANSVAGINAL PELVIOSCOPY—OBSERVATIONS ON 
OVULATION IN THE HUMAN CORRELATED WiTH 
THE BasAL Bopy TEMPERATURE CurvE. A. R. 
Abarbanel.* Depts. Obstetrics and Gynecology, 
College of Medical Evangelists, Los Angeles, 
Calif. 


The ovarian findings in 250 women pelvi- 
oscoped during the menstrual cycle, during 
which an accurate basal body temperature 
(B.B.T.) curve was kept, were correlated. Evi- 
dence of ovulation was observed in 22 per cent 
on the day of the low point just before the sus- 
tained temperature rise, while on the next day 
(LP plus one) 68 per cent had an early corpus 
luteum. On day LP plus 2 some three out of four 
had a corpus luteum even though the B.B.T. 
curve disclosed a distinct rise. Further study 
revealed that a corpus luteum was absent in 
almost 10 per cent even though a typical diphasic 
curve was evident. 

Equally significant is the fact that although 
spermatozoa can most easily penetrate the 
cervical mucus in great numbers on the day of 
the low point, ovulation does not necessarily 
occur within the next forty-eight hours. Conse- 
quently, conception may fail to occur if ovula- 
tion does not occur at the time of greatest sperm 
migration through the cervical mucus. Col- 
lateral evidence supports the claim that this 
syndrome can appropriately be called asyn- 
chronous ovulation. 


ALTERATIONS IN THE STATE OF DIABETES IN- 
sIPIDUS RESULTING FROM CO-EXISTENT Hypo- 
FUNCTION OF THE ANTERIOR PITUITARY AND 
ADRENAL CoRTEX; STUDIES ON A CASE OF 
DirrusE MeEninciomatosis. A. W. Bagnall, C. 
Mclver, D. K. Ford and R. A. Palmer. Vancouver, 
|. 


A rare condition, diffuse meningiomatosis, 
resulting in at least partial destruction of the 
anterior as well as the posterior portions of the 
pituitary gland, presented an opportunity to 
study certain body functions, particularly the 
handling of metabolic solutes by the kidneys, in 
diabetes insipidus. 
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By measuring the urine volume, the output 
and concentration of urinary solutes (by freez- 
ing-point determinations) during periods of low 
and high intake of solutes, with and without the 
administration of cortisone, the following ob- 
servations have been made: 1) Co-existing 
anterior hypopituitarism may completely ‘“‘mask”’ 
diabetes insipidus. 2) The urine volume in 
diabetes insipidus varies directly with the de- 
mand on the kidneys to excrete solute. 3) In 
diabetes insipidus ‘‘masked”” by co-existing 
anterior pituitary hypofunction the administra- 
tion of maintenance doses of cortisone increases 
the urine volume by restoring the sense of well 
being and the appetite. This leads to a greater 
intake of protein and other solutes which is fol- 
lowed by an increased output of urine solutes and 
a greater volume of poorly concentrated urine. 
4) There is some indication that cortisone also 
increases the urine volume by a direct effect on 
the kidneys permitting greater dilution of the 
urine. 


Drrect EFFECT OF THYROTROPHIC HORMONE 
(TSH) on THE IopipDE CONCENTRATING MECHA- 
NISM OF THyROID Tissue Suices. John L. Bakke* 
and Nancy Lawrence. V. A. Hospital, and Dept. of 
Medicine, Univ. Washington, Seattle, Wash. 


It has been shown that TSH will stimulate 
both the synthesis and release of thyroid hor- 
mone but it has not been shown that TSH will 
directly increase the collection and concentra- 
tion of iodide in the thyroid inorganic iodide 
compartment. Vanderlaan, Halmi and others 
have reported that iodide collection is increased 
in the hypophysectomized rat after eight or 
more hours of TSH stimulation. However, 
their observations may be interpreted in the 
manner originally suggested by Rawson: The 
increased avidity of the thyroid for iodide is 
secondary to a depletion of glandular inorganic 
iodide consumed in increased hormone synthesis 
and release. 

Direct TSH stimulation of the isolated iodide 
collecting compartment was measured by 
incubating beef thyroid slices propyl- 
thiouracil media (10~4M) containing I'*! and 
TSH. The propylthiouracil blocked organic 
synthesis so that less than 1.5 per cent of the 
radioiodide was organically bound. Thus, iodide 
uptake was not influenced by hormone synthesis 
in these experiments. 

In 1,290 observations it was demonstrated 
that TSH directly stimulated the collection of 


inorganic iodide. TSH, 8 X 10-® U.S.P. units 
(0.1 wg.), produced maximal stimulation. For 
example, after six hours’ incubation control 
slices took up 39.7 + 1.8 per cent (S.E.) and the 
stimulated slices took up 57.5 + 1.8 per cent of 
the media iodide. 

As little as 8 X 1077 units of TSH have been 
detected by this method. This represents a 
simple, rapid, objectively measurable effect of 
TSH in quantities smaller than hitherto re- 
ported. The assay potentialities and the effects of 
adrenal hormones and serum iodide levels on the 
iodide collecting mechanism are being studied. 


UNRESPONSIVENESS OF HUMAN MINERALOCOR- 
TIcoIpD Function TO ACTH Srimutation. John 
L. Bakke* and Belding H. Scribner.* V.. A. Hospital, 
and Dept. Medicine, Univ. Washington, Seattle, 
Wash. 


A diagnosis of Addison’s disease was estab- 
lished in two patients with a classical clinical 
picture, typical pigmentation, low 17-ketosteroid 
and 11-oxysteroid excretion, insulin hyper- 
sensitivity, abnormal Robinson-Kepler-Power 
test part 1 and 2, abnormal Soffer water test, and 
an abnormal Thorn eosinopenia test. However, 
both patients had a normal response to a Cutler- 
Power-Wilder test even though the low salt, 
high potassium stress was prolonged to seven 
days. This ability to conserve sodium and 
diurese potassium indicated normal mineral- 
ocorticoid response to electrolyte stress in 
spite of evident glucocorticoid and androgen 
deficiency. 

Whether or not this intact isolated mineralo- 
corticoid secretion would respond to ACTH 
stimulation was tested in two ways. ACTH, 5 
units per hour, was administered intravenously 
over eight hours during a mild salt load provided 
by intravenous saline, 60 cc. per hour for twelve 
hours. The normal fall in urinary sodium excre- 
tion and increase in urinary potassium excretion 
did not occur. A similar test using ACTH-gel, 
40 units, and oral sodium chloride, 0.6 gm. per 
hour, revealed the same abnormal unresponsive- 
ness. These findings indicated that ACTH was 
unable to stimulate mineralocorticoid produc- 
tion in these two patients. 

Thus human mineralocorticoid production 
appears to respond directly to electrolyte stress 
and is independent of ACTH stimulation. The 
pattern of response in man is similar to that 
previously reported in experiments on animals. 
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PLASMA METHIONINE AND METHIONINE UTILIzZA- 
TION IN RELATION TO Hepatic DamaceE. Harry 
E. Balch, George D. Michaels and Sadie Smyrl. Inst. 
for Metabolic Research of the Highland Ala- 
meda Country Hospital, Oakland, Calif. 


In earlier reports from this laboratory it has 
been shown that patients with liver damage have 
significant impairment in their ability to 
remove administered methionine from the 
plasma. Further, those with severe liver damage 
had abnormal fasting levels for L-methionine. All 
of the original plasma methionine determina- 
tions were carried out by microbiologic assay 
procedures. 

Using a simple chemical procedure developed 
in this laboratory (Michaels, 1953), plasma 
L-methionine has been determined in a group of 
normal individuals and in patients with liver 
damage. Using this technic, it appears that the 
fasting level of normal individuals is less than 
0.5 mg./100 cc., as is the plasma level of indi- 
viduals with liver damage of moderate degree. 
Those individuals with severe hepatic damage 
have higher fasting values. These values return 
to the normal level as the liver disease improves. 
Many or most individuals with minimal liver 
damage have abnormal ‘‘methionine toler- 
ance” following the intravenous infusion of 
L-methionine. 

The technic is sufficiently simple to make the 
test feasible for use in the average clinical 
laboratory, and the sensitivity of the test appears 
to be such as to make it of significant value in 
evaluation of patients with known or suspected 
liver disease. 


INFLUENCE OF 1,4,-DIMETHANE SULFONOXY 
BuTANE (GT-41) (‘SMyLERAN’’?) UPON THE 
CoursE OF GRANULOCYTIC LEUKEMIA. H. R. 
Bierman,* F. Cordes, K. H. Kelly, P. M. Aggeler* 
and M. Jacobs. Div. Research, Hospital for 
Tumors and Allied Diseases, City of Hope Medi- 
cal Center, Duarte, Calif., and the Dept. Medi- 
cine, Univ. California School of Medicine, 
San Francisco, Calif. 


1,4,-Dimethane sulfonoxy butane has been 
shown by Timmis, Haddow and Galton to have 
a favorable effect upon patients with chronic 
myelogenous leukemia. In the original experi- 
ence gained with this drug these investigators 
found that the effectiveness of GT-41 was 
limited to the chronic forms of granulocytic 
leukemia. This has been amply confirmed in the 
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two years’ experience with this drug in this 
country. More recently, the effectiveness of 
GT-41 upon occasional cases with acute and 
subacute variants of granulocytic leukemia and a 
few cases of monocytic leukemia has been 
observed. The beneficial effects observed in 
these more fulminant forms of leukemia, united 
with the relative lack of toxicity with its cautious 
use, has encouraged its use in the more acute 
forms of granulocytic and monocytic leukemia. 

The effects of GT-41 upon the bone marrow 
appear to be directed at the immature granulo- 
cytes and, in large doses, also at the mega- 
karyocytes and platelet formation. The clinical 
benefits are characterized by decrease in hepato- 
splenomegaly and lymphadenopathy. A sense 
of well being occurs at or slightly before decrease 
in size of the spleen. The details of instituting 
and maintaining the patient with leukemia on 
this agent will be presented. 


EVALUATION OF THERAPY IN SHOCK FOLLOWING 
MyocarpDIiAL INFARCTION. Maxwell J. Binder, 
James A. Ryan, Jr., Stanley Marcus, Frederick 
Mugler, Jr., David Strange and Clarence M. Agress.* 
Medical Service, V. A. Hospital, and Dept. 
Medicine, School of Medicine, Univ. California, 
Los Angeles, Calif. 


Lack of uniformity in the definition and classi- 
fication of coronary shock in the literature is 
responsible for much of the variation in the 
reported incidence and mortality rates. Neces- 
sary clinical data for the formulation of criteria 
of severe coronary shock are defined. It is found 
desirable to report separately those patients 
whose shock responds to the administration of 
oxygen, relief of pain or correction of severe 
arrhythmias. Those patients in a terminal status 
or with complicating severe disease should also 
be reported separately. 

An additional series of twenty-two patients 
treated non-specifically, and who fulfilled our 
criteria for severe coronary shock, is reported. 
The mortality rate of this group is 82 per cent. 
An additional series of fifty-one patients man- 
aged with modern therapy, and who fulfilled our 
criteria for severe coronary shock, is reported. 
The mortality rate of a group of sixteen patients 
treated with levarterenol is 75 per cent; that of a 
group of thirty-five patients treated with other 
vasopressor drugs or transfusion or both is 
94 per cent. The most significant benefit with 
levarterenol is obtained in those patients who 
have complete heart block. - 
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This study reveals that (1) there is need for 
uniform criteria for the classification of coronary 
shock and (2) treatment of coronary shock is 
still largely empirical. A small percentage of 
patients with this syndrome are probably bene- 
fited by the newer forms of therapy. However, 
the over-all failure to alter materially the mortal- 
ity rate emphasizes the need for further elucida- 
tion of the mechanism of coronary shock. 


REVERSIBILITY OF CHRONIC HEART FAILureE, IN- 
CLUDING TRICUSPID INSUFFICIENCY AND IMPAIRED 
LivER FuNcTION FOLLOWING MITRAL Com- 
MissUROTOMY. R. A. Bruce,* D. Donague and 
K. A. Merendino. Univ. Washington, Seattle, 
Wash. 


The importance of chronic venous hyperten- 
sion and diminished cardiac output as primary 
factors in the mechanisms for both cardiac 
edema and vulnerability to hyponatremia, par- 
ticularly postoperatively, was demonstrated in a 
patient who was submitted to surgery for mitral 
commissurotomy and cholecystectomy on sepa- 
rate occasions. Furthermore the ability to im- 
prove impaired liver function, as well as restore 
normal tolerance for exercise was demonstrated 
in the same patient also. 

This patient was a thirty-two year old woman 
who was admitted for treatment because of 
unremitting and progressive orthopnea, dyspnea, 
cyanosis, abdominal enlargement and dependent 
edema of two and one-half years’ duration. 
Physical findings and catheterization studies 
indicated severe mitral stenosis and tricuspid 
insufficiency with marked hypertrophy and 
dilatation of the right auricle and ventricle, 
auricular fibrillation, Class 1v E. Mitral valve 
surgery was uncomplicated. Virtually all sub- 
jective symptoms disappeared. Cardiac murmurs 
became inaudible and the lungs cleared entirely. 
The liver receded in size and the expansile 
pulsations were no longer felt. Liver function 
improved, and plasma proteins increased to 
8.2 gm. per cent. BSP retention declined to 
0.8 mg. per cent. Cardiac catheterization re- 
vealed increased cardiac output, lower venous 
pressures, and confirmed the disappearance of 
tricuspid insufficiency. She had been greatly 
improved and clinically well for almost a year. 
Her physical activities are not restricted and 
there has been no recurrence of heart failure. 
The physical fitness index of exercise tolerance 
has increased from a preoperative value of 1.9 


to 17.0 by six months after commissurotomy 
(normal range equals 13 to 26.) 


ROLE OF CHYLOMICRA IN CHOLESTEROL TRANS- 
PORT. Sanford O. Byers* and Meyer Friedman.* 
Harold Brunn Institute, Mount Zion Hospital, 
San Francisco, Calif. 


Knowledge of the physicochemical state in 
which cholesterol and fats are transported in 
body fluids is necessary to understand the metab- 
olism of these substances and also for insight into 
the mechanism(s) of arteriosclerosis. Past work 
from this laboratory has shown that in the rat 
cholesterol is absorbed from the intestine entirely 
by way of the thoracic lymph. In the present 
study, samples of lymph and plasma from nor- 
mal, nephrotic, bile duct obstructed, or Triton- 
treated rats, and from rats and rabbits on diets 
acutely or chronically high in cholesterol and 
fats, were obtained. These lymphs and plasmas 
were centrifuged at 18,000 to 22,000 r.p.m. 
for one hour in the swinging bucket rotor of a 
Spinco preparative ultracentrifuge. This speed is 
sufficient to separate all turbidity as a fatty layer 
at the top but not great enough to bring about 
separation of lipoproteins in solution. The fatty 
top layer was then cut away from the clear 
lower layer in a liquid slicer, and the cholesterol, 
phospholipid and total fat content of the upper 
chylomicronous layer was compared with that of 
the clear lower layer. It was found that all the 
cholesterol absorbed into lymph is carried in 
particulate form as very finely divided chylo- 
micra. These chylomicra undergo changes in 
number, size and composition after entering the 
blood stream; the changes may be of importance 
in determining whether or not hyperlipemia will 
develop. The possible significance of chylomicra 
in the hyperlipemic states of the various 
preparations will be discussed. 


SourRCES OF ERROR IN THE DETERMINATION OF 
PLasMA VotuME Usinc I'*! LABELED HuMAN 
SERUM ALBuMIN (RIHSA) Liquip GAMMA 
CounTinc. Milton G. Crane and Ralph Adams. 
Depts. Internal Medicine and Radiology, Col- 
lege of Medical Evangelists, Los Angeles, Calif. 


A study has beem made to determine the 
accuracy that may be expected in using RIHSA 
and liquid gamma counting in the determina- 
tion of plasma volumes. This investigation 
revealed several possible sources of error in the 
method. The major ones are: (1) At this ex- 
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tremely low level of activity cross contamination 
from an intermediate or hot laboratory made the 
use of separate glassware necessary. (2) The use 
of RIHSA with a high free iodide content or 
the injection of material outside the vein will 
result in a falsely high calculated volume. (3) 
Variation of counting rates from duplicate stand- 
ards averaged 1.0 per cent with a range from 0 
to 2.9 per cent. This variation included pipetting 
errors, and slight differences in counting 
geometry. (4) Old standards (those prepared 
one or more days earlier) were inaccurate when 
compared with freshly prepared standards. 
(5) Standards prepared with plasma as a dilu- 
ent produced more accurate counting rates than 
those prepared with water. (6) When counting 
whole blood, settling of the cells may lower the 
counting rate as much as 16 per cent. This 
effect is not important when employing the well- 
counter unless the sample more than half-fills 
the well. (7) The hematocrit may introduce 
errors in the following ways: (a) The amount of 
trapped plasma may vary from 2 to 8 per cent 
depending on the method. (b) Some anti- 
coagulants cause red blood cell shrinkage. (c) 
Marked variation in the peripheral hematocrit as 
compared to the total body hematocrit may be 
present in certain conditions. 

Considering these possible sources of errors, 
the method is simple, accurate and reproducible. 


CORRELATION OF QUALITATIVE AND QUANTITA- 
TIVE EsTIMATIONS OF NORMAL STRESS 
Lympuocytes. Jules A. Frank and Thomas F. 
Dougherty.* Dept. Anatomy, Univ. Utah College 
of Medicine, and V. A. Hospital, Salt Lake City, 
Utah. 

Surface area measurements of blood lympho- 
cytes and lymphocyte nuclei from humans and 
experimental animals were made. Frequency 
distributions of the various sizes of lymphocytes 
were determined. These data were compared 
with lymphocyte counts from the same material 
using morphologic criteria alone (i.e., small, 
lymphocytes and _ large, ‘‘stress”’ 
lymphocytes). 

Statistical analyses of cell and nuclear sizes 
of lymphocytes from normal subjects resulted in 
smooth frequency distribution curves represent- 
ing significantly larger lymphocytes. Lympho- 
cytes of intact mice were found to be smaller 
than those of stressed, adrenalectomized mice. 
Absolute numbers of normal and stress lympho- 
cytes determined by morphologic criteria cor- 
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related with absolute numbers of small lympho- 
cytes and large lymphocytes, respectively, 
determined by actual measurement. 

Since it is well documented that the “‘infec- 
tious mononucleosis’ lymphocytes are not 
pathognomonic for that disease but occur 
normally and in a host of other disease entities, 
it becomes possible to determine whether the 
lymphocyte size distribution curve of a given 
patient is within the normal range. An example 
of the larger lymphocyte population of an 
untreated Addisonian reverting to the normal 
range following hydrocortisone treatment will be 
discussed as well as other clinical entities. 


‘ 


EFFECT OF CORTISONE UPON THE HYPOTENSION 
AND DIMINISHED PERIPHERAL VASCULAR REAC- 
TIVITY OF POTASSIUM-DEFICIENT Rats. S. Charles 
Freed, Ray H. Rosenman* and Malcolm Smith. 
Harold Brunn Institute, Mount Zion Hospital, 
San Francisco, Calif. 


Repeated studies from this laboratory have 
shown that prolonged restriction of dietary 
potassium induces a depressor effect, both in 
intact and renal hypertensive rats. The hypo- 
tensive response to potassium deprivation was 
found to be associated with a diminished 
peripheral vascular responsiveness to pressor 
substances. 

Recently we have found that administration of 
cortisone acetate rapidly restores these lowered 
blood pressures to their initially normotensive 
or hypertensive levels, respectively, without 
correcting the potassium-depletion of the tissues 
or blood. This response is in marked contrast 
to the effect of desoxycorticosterone acetate 
under similar conditions. Thus DCA was found 
to exert a further lowering of the blood pressure 
in intact and renal hypertensive rats that were 
depleted of potassium. 

The administration of cortisone to hypo- 
tensive, potassium-deficient rats has been found 
to induce restoration to normal of the peripheral 
vascular responsiveness to nor-epinephrine and 
methoxamine. It is suggested that the pressor 
effect of cortisone in such rats may be at least 
partly due to this concomitant restoration of 
vascular sensitivity to pressor substances. How- 
ever, the mechanism of the pressor effect of 
cortisone in such rats has not been clarified. 
Current studies are being directed at determin- 
ing whether the ability of cortisone to correct the 
circulatory abnormalities is indicative of an 
absolute or relative deficiency of adrenocortical 
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steroid secretion induced by prolonged potas- 
sium depletion. 


CHANGES IN BLoop 17-HyDROXYCORTICOSTEROIDS 
AND LeEuKOCYTES FOLLOWING ACUTE WHOLE 
Bopy X-IRRADIATION IN THE RHEsUS MONKEY. 
Arthur B. French, Claude J. Migeon, Leo T. Samuels* 
and John Z. Bowers. Gastrointestinal Div., Radio- 
biology Laboratory, Depts. Biological Chemistry 
and Medicine, Univ. Utah College of Medicine, 
Salt Lake City, Utah. 


Plasma 17-hydroxycorticosteroid levels and 
blood eosinophil counts were followed in twenty- 
two Rhesus monkeys after acute whole body 
irradiation. Other hematologic studies are also 
included to correlate the timing of these changes 
with the classic manifestations of radiation 
injury. Plasma corticosteroid values in normal 
monkeys show a daily cycle with an average high 
point of 56 wg./100 ml. at 6 a.m. This falls sharply 
to 39 wg./100 ml. by 9:00 a.m. and 29 yg./100 
ml. by noon, and then decreases slowly until a 
rise begins at midnight. Eosinophil levels show a 
reciprocal cycle while polymorphonuclear leuko- 
cyte levels have a parallel cycle. After irradiation 
with 800 r there is a rapid rise in steroid levels, 
reaching a peak averaging 87 yg./100 ml. at 
four to six hours. At twelve hours the levels are 
normal and remain so until a second rise a few 
days before death. This late rise reaches levels 
higher than those caused by ACTH stimulation 
and a different mechanism is suggested. Leuko- 
cyte levels show related stress effects which are 
modified later by radiation damage to bone 
marrow. The steroid changes are maximal with 
400 r, but do not occur with 100 r or less. With 
doses of 50 r or higher there is a sharp drop in 
eosinophils. Survival time after 800 r is directly 
proportional to body size. 


METABOLISM OF Rat SKIN FoLLOw1nG Exposure 
TO Low TEMPERATURES. Frederick A. Fuhrman. 
Dept. Physiology, Stanford Univ. School of 
Medicine, Stanford, Calif. 


Two mechanisms have bee~ proposed to ex- 
plain the tissue damage produced by cold injury 
of the type in which actual freezing occurs 
(frostbite). Either the injury is the direct result of 
ice formation or the cellular injury is the second- 
ary result of reduced blood supply following 
thawing. Investigation of the effects of exposure 
to low temperatures on oxygen consumption of 
rat skin have been carried out in order to provide 
fundamental information which might aid in 
deciding between the two mechanisms. Skin 


from the dorsal surface of the rat foot gave 
reproducible rates of oxygen consumption which 
were constant for three hours at 37.5°c. The 
QO: of a skin sample was measured at 37.5°c., 
the sample was cooled as desired, and the QO» 
of the same sample was again determined at 
37.5°c. Low final rates of oxygen consumption 
are an indication of tissue damage resulting 
from cooling. Exposure in this way to tempera- 
tures from +1°c. to —4°c. for one to twenty-two 
hours did not result in tissue damage. Exposure 
to —25°c. for one hour, during which freezing 
occurred at least in the fluid medium resulted in 
a final QO, of 23 per cent of the initial. After 
exposure for one hour at —10°c., at which freez- 
ing does not uniformly occur in all samples, 
frozen samples had a QO» about 10 per cent 
lower than that of unfrozen samples exposed 
under the same conditions. 


HEMODYNAMIC AND WATER-ELECTROLYTE RE- 
SPONSE IN Docs TREATED WITH DIPHTHERIA 
Toxin. H. E. Griswold, Jr. and W. W. Hurst.* 
Depts. Physiology and Medicine, Univ. Oregon 
Medical School, Portland, Ore. 


Hemodynamic responses were observed in 
nine dogs, each anesthetized with morphine-Na 
barbital. Cardiac outputs were determined by 
direct Fick at forty-five minute intervals for three 
determinations to obtain baseline values. Four to 
ten days later diphtheria toxin was administered 
intravenously in dosage arbitrarily chosen 
previously to produce marked illness or death in 
three weeks’ time. Ten to twelve days after 
injection outputs were again obtained under the 
same conditions and anesthesia as in the control 
studies. Cardiac output and stroke volume was 
unchanged in three and fell significantly in six. 
Mean arterial pressure, right atrial pressure 
and oxygen consumption showed inconsistent 
changes. 

Endogenous creatinine clearance was deter- 
mined in five animals under the above condi- 
tions. Filtration rate fell in all, the change 
averaging from 46 to 14.4 cc./min. (range 54.1 
down to 3.0 cc./min., and 41.5 to 26.5 cc. /min.) 

Gluteal muscle biopsies, blood electrolytes, 
T-1824, thiocyanate, volumes and body 
weights were determined in seven dogs as above 
except that the dosage of toxin was reduced to 
prevent complicating affects of vomiting and 
diarrhea. Total muscle water remained rela- 
tively unchanged, while extracellular muscle 
water uniformly fell and intracellular muscle 
water uniformly rose. The average fall was 44 
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cc./kg. fat free muscle (+13 to —105 cc./kg.), 
and the average rise was 47 cc./kg. fat free 
muscle (—14 to +90 cc./kg.), respectively. 
Intracellular sodium and potassium changes in 
concentration were inconsistent. Correlated 
with these changes was a consistent fall in 
plasma volume (in all but one) and in thio- 
cyanate space. Total body water tended to rise 
slightly and body weight fell an average of 0.2 kg. 

The observed responses consisted of a tend- 
ency for cardiac output and stroke volume to fall, 
reduction of glomerular filtration rate, reduction 
of extracellular fluid volume, and increase of 
intracellular muscle water with little change in 
total body water or weight. 


MusHroom Porsoninc. Two CasEs CAUSED BY A 
PREVIOUSLY UNIDENTIFIED SPECIES, ONE WITH 
SEVERE GASTROINTESTINAL, LIVER, RENAL AND 
Brain Damace. Charles M. Grossman* and Barney 
Malbin. Portland, Ore. 


Two patients who ate wild mushrooms be- 
came severely il! after a ten-hour latent period. 
The wife vomited a considerable amount of 
undigested mushrooms and was much less ill. 
recovering from a severe gastroenteritis in two 
weeks. The husband was desperately ill with 
hemorrhagic gastroenteritis, acute adynamic 
ileus, renal failure, severe and prolonged hepatic 
damage, hemorrhagic meningo-encephalitis and 
acute pulmonary edema. Recovery was fol- 
lowed by prolonged convalescence with a posi- 
tive cephalin flocculation test persisting three 
months after onset. 

The mushroom was identified as belonging to 
the genus Galerina and named Galerina 
venenata Smith (Mycologia, in press). No case 
of poisoning by this species had been previously 
known or reported. 

Recent work describing the isolation and 
chemical identification of some mushroom 
poisons will be briefly reviewed. 


An Hyporuesis CONCERNING THE RELATION OF 
LirE STRESS TO THE NATURAL HISTORY OF 
TuBercuLosis. Thomas H. Holmes.* Seattle, 
Wash. 


Ecologic and psychosocial studies in approxi- 
mately 1,000 patients with tuberculosis have 
revealed that a background of social deviancy, 
emotional insecurity and unrealistic striving 
have contributed to emerging patterns of social 
isolation and personality disintegration cul- 
minating with the discovery of tuberculosis. 
The circumstances surrounding the onset of 


jury, 1954 


the disease were those of continued or increasing 
life stress acting on individuals whose limited 
capacities for adjustment were no longer ade- 
quate for resolving problems or achieving satis- 
faction. The way such stress may influence 
the natural history of tuberculosis has been 
studied. The urinary excretion of 17-ketosteroids 
utilized as an index of adrenocortical function, 
has been correlated with behavior and pul- 
monary tuberculosis in 109 hospitalized patients. 
The mean 17-ketosteroid value in twenty-five 
females (fifty determinations) was 8.61 mg./24 
hours with a range of 2.38 to 24.70 mg./24 
hours. In eighty-four males (200 determinations) 
the mean was 8.93 mg./24 hours with a range of 
1.78 to 38.42 mg./24 hours. 

Fibrotic disease, usually limited in extent, 
was characteristically found in tense, anxious, 
restless patients who were neither acutely ill nor 
febrile but whose interpersonal and _ social 
adjustments were conflict-ridden. In these pa- 
tients the 17-ketosteroid levels were 20 mg./24 
hours or over. Conversely, exudative disease, 
usually of considerable extent, characteristically 
occurred in acutely ill, febrile patients who were 
also withdrawn, apathetic or depressed. In these 
patients the excretion of 17-ketosteroids was 
2 mg./24 hours or less. The 17-ketosteroid values 
for these two categories of patients differed 
statistically. 

During the study, spread of disease occurred 
only when patients were clinically depressed and 
17-ketosteroids were low. However, low 17- 
ketosteroids and depression were not invariably 
associated with spread. Improvement in disease 
was Closely related to achievement of a com- 
fortable adjustment and return of 17-ketosteroid 
values to normal range. 

From these data it is inferred: (1) that adreno- 
cortical hormones play a role in the mechanisms 
of resistance in tuberculosis; and (2) that life 
stress, by engendering alterations in pituitary 
adrenocortical function, may influence resistance 
to the disease. 


COMBINATIONS OF RAUWOLFIA AND AMPHETAMINE. 
Norman W. Karr* and George E. Cronheim. Los 
Angeles, Calif. 


Rauwolfia serpentina has been used in this 
country principally for its hypotensive activity. 
This is only one of the three major actions of the 
drug: sedation, bradycardia and hypotension. 
At clinical doses, the sedation is mild and usually 
without somnolence, and is perhaps best 


described as a “‘tranquilization,” associated with 
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a sense of well being. At these doses, hypotension 
and bradycardia are not apparent when blood 
pressure and pulse rate have previously been 
normal. 


Because of these properties, a combination of 


amphetamine and Rauwolfia would, appear to 
offer some promise for mood elevation in those 
vague anxieties, tensions and depressions. If such 
a combination is to have practical value it must 
produce neither excessive sedation nor excessive 
stimulativa but must manifest the mood-elevat- 
ing properties of both Rauwolfia and ampheta- 
mine. This paper presents animal and human 
data that such a combination of virtues is possi- 
ble and practical. 

Mice have been tested in “‘jiggle cages’’ where 
they manifest decreased activity after an alka- 
loidal extract of Rauwolfia, and increased 
activity after amphetamine. It has proved possi- 
ble to balance these two effects so that neither is 
apparent after appropriate doses of the two 
drugs. Humans have shown good ‘‘mood-eleva- 
tion” from a combination of 1 mg. of Rauwolfia 
alkaloids and 5 mg. of dl-amphetamine, without 
manifesting either depression or undesirable 
stimulation. Measurements of the effects of the 
agents separately and together on human tremor 
are in progress and will be reported. 


ADRENAL STEROID EFFECTS UPON EXPERIMENTAL 
NEPHRITIS. DEPENDENCE UPON ROUTE OF AD- 
MINISTRATION. Richard W. Lippman* and Dan H. 
Campbell.* Gates and Crellin Laboratories of 
Chemistry, California Inst. of Technology, 
Pasadena, Calif. 


Experimental nephritis was produced in the 
rat by administration of rabbit anti-rat kidney 
gamma globulin (NTG). Adult male rats of the 
Slonaker-Addis strain were given a single, con- 
stant, intravenous dose of NTG, followed by 
daily administration of cortisone or DCA for 
four weeks. The stock diet contained 17 per cent 
protein and 0.48 per cent NaCl. 

Subcutaneous cortisone increased proteinuria 
and blood pressure elevation. In contrast, intra- 
peritoneal cortisone failed to affect proteinuria 
or blood pressure elevation. It is believed that 
the difference represented the net effect of (1) 
slow, continued absorption from subcutaneous 
sites; (2) rapid absorption from the peritoneal 
cavity; (3) rapid disappearance from the cir- 
culation. The results are consistent with physio- 
logic differences related to the route of adminis- 
tration by Greenspan, Gifford and Deming. 


Subcutaneous DCA increased blood pressure 
elevation but had little effect on proteinuria. 
Intraperitoneal DCA resembled subcutaneous 
cortisone and increased both the proteinuria and 
the blood pressure elevation. It is suggested that, 
in the case of DCA, the difference resulted from 
the hepatic passage of intraperitoneal DCA, with 
formation of metabolic products of altered 
activity. 


EFFECT OF STEROID ADMINISTRATION ON IN- 
FERTILE OvaARIAN DEFICIENCY CycLes. Robert 
A. Lyon.* Inst. of Experimental Biology, Berk- 
eley, Calif. 


Everett’s demonstration of reversion of con- 
stant estrus cycles in the rat prompted steroid 
administration to forty-six infertile women with 
cyclic irregularity but no other demonstrable 
infertility factors. Ovarian failure criteria from 
basal temperature data were employed, the 
endpoint being reversion toward normal cyclic 
patterns and the establishment of pregnancy. 
The control cycle characteristics are contrasted 
with the steroid treatment cycles. The mean 
control cycle length was thirty days (25-42) and 
the progestational phase was 13.6 days (12-16) 
while the mean apparent ovulation day was 
16.3 (12-29). When a steroid was administered 
during a preconceptional cycle a change in the 
pattern toward normal ensued. Mechanical 
(cervical or tubal) infertility norms served as 
pattern controls. 

Abnormal ovarian cycles attributable to per- 
sistently excessive hormone influence such as 
granulosa cell tumor or long-continued estrin 
administration were not found in this group. 
The present study cycles were, however, asso- 
ciated with signs of ovarian deficiency. 

The following table summarizes cycle changes 
of steroid-treated ovarian fertility at conception: 


| | 
| Dose | Admin. 
— | No. | mg istered 
| Patients | Dail Cycle 
| Day 
| 
Progesterone | | 
intramuscularly. ..... 11, | 10 12-14 
Anhydrohydroxy- 
progesterone orally. . . 14. | 30-60 12-14 
9 | 30 | prior cycle 
Ethiny] estradiol orally. . 12 .02 | prior cycle 
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When the material is regrouped as to those 
receiving the steroid during the conceptional 
cycle and those receiving it during the immedi- 
ate preconceptual cycle, it appears that the 
cycle characteristics are influenced by the steroid. 


Diacnosis oF TRicuspip STENOSIS. 
Malcolm C. McCord and §. Gilbert Blount, Jr. Univ. 
Colorado School of Medicine, Denver, Colo. 


Simultaneous surgical correction of tricuspid 
and mitral valve stenosis was attempted in three 
patients. Stenosis of both valves was present in 
one patient and was partially relieved by digital 
valvuloplasty. In two patients there was signifi- 
cant mitral stenosis but the tricuspid valve was 
only moderately stenotic and was not amenable 
to surgical correction. 

The preoperative studies were therefore 
evaluated in an attempt to determine criteria 
for the diagnosis of surgical tricuspid stenosis. 
The clinical findings revealed no distinguishing 
elements. Cardiac catheterization revealed a 
low, fixed, cardiac index, an increased A-V 
oxygen difference, and an elevated pulmonary 
artery and pulmonary “‘capillary”’ pressure in all 
patients. The right atrial pressure was consider- 
ably elevated in all patients with a pressure wave 
during ventricular systole indicating tricuspid 
insufficiency. High presystolic pressure waves 
were present in the two patients with non- 
surgical valves, there being a sinus rhythm. 

In the patient with surgical tricuspid stenosis 
there was a wide pressure gradient from the right 
atrium, 14 mm. Hg to the right ventricle, 5 mm. 
Hg, during early diastole. This gradient in- 
creased from 9 mm. Hg at rest to 17 mm. Hg 
following exercise. A reduction of this pressure 
difference to 3 mm. Hg occurred following 
surgery. In the two patients with non-surgical 
tricuspid valves only a small gradient of 2 mm. 
Hg and 3 mm. Hg was present. 

It was concluded that a significant pressure 
differential bi ween the right atrium and right 
ventrical in early diastole was a diagnostic fea- 
ture of ‘‘tight”’ tricuspid stenosis. 


BLoop (RED CELL) VoLUME MEASURED BY 
CARBON MONOXIDE AND RADIOCHROMIUM METH- 
ops. Norman Nomof, James Hopper, Jr.,* Reidar 
Wennesland, Kenneth G. Scott and Ellen Brown.* 
Dept. Medicine and the Radioactivity Center, 
Univ. California School of Medicine, San 
Francisco, Calif. 
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CO and Crs;-available spaces were deter- 
mined simultaneously under resting condi- 
tions in six healthy subjects and twenty-nine 
patients with various diseases. In all but two of 
the thirty-five subjects the CO space was greater 
than the Cr;; space, and the average discrepancy 
was 16 per cent. The difference in spaces was of 
the same magnitude in disease states as in health. 
Distribution of both CO and Cr;:-tagged cells 
was complete within twenty minutes, and Crs; 
space remained nearly constant for twenty-four 
hours. It was concluded that (1) the entire 
contents of the vascular compartment are 
reached by these indicators and (2) CO is 
distributed to a space which is about 16 per cent 
larger than intravascular red cell volume. 


ADVANTAGES AND LIMITATIONS OF CULDOSCOPY. 
Robert W. Noyes. San Francisco, Calif. 


A pelvic endoscopic technic, popularized and 
named culdoscopy by Albert Decker, has been 
enthusiastically reported in the literature. On 
the Stanford Gynecology service, culdoscopy has 
been used in the diagnostic problem type of case. 
In a recent four-year period 130 culdoscopies 
have been done by thirteen operators. Of these, 
twenty-one (16 per cent) were failures, fifty- 
six (43 per cent) were successful and fifty-three 
(41 per cent) were partially successful. In thirty- 
six patients the indication for culdoscopy was 
ectopic pregnancy, and an apparently correct 
diagnosis was made in twenty-five of these. 
In twenty-eight patients the clinical diagnosis 
was pelvic inflammatory disease, in twenty-six 
it was endometriosis and in twenty-six pelvic 
mass. A correct diagnosis was apparently estab- 
lished in twenty-two, twenty-three and nineteen 
of these, respectively. Less than one-third of the 
patients were operated upon, indicating a high 
level of confidence in the culdoscopic findings. 
Significant diagnostic error was noted in 4.5 per 
cent of patients who were subsequently operated 
upon. When symptoms are out of proportion to 
physical, laboratory and x-ray findings, and 
when there is a need for conclusive diagnosis, 
which only direct visualization can give, 
culdoscopy is safer, cheaper and less disabling 
than laporotomy. Culdoscopy is at its best when 
there is little or no pelvic disease, yet when the 
cause of infertility or of obscure pelvic pain re- 
mains unsolved by the usual diagnostic methods. 
Culdoscopy is not very successful in the diagnosis 
of painless pelvic masses. Culdoscopy has not 
supplanted, nor even directly competed with 
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exploratory laporotomy on our service. Rather 
it has supplemented operative technics by select- 
ing proper candidates for surgery. 


MEASUREMENT OF PoRTAL VENOUS PRESSURE BY 
Hepatic VEIN CATHETERIZATION. Telfer B. Rey- 
nolds, Donald C. Balfour, Jr., David C. Levinson, 
Oscar Magidson, William P. Mikkelsen and Arthur 
C. Pattison. Depts. Medicine and Surgery, Univ. 
Southern California School of Medicine and the 
Los Angeles County Hospital, Los Angeles, 
Calif. 

In an effort to measure portal venous pressure 
a cardiac catheter was passed through the right 
auricle and inferior vena cava and wedged into a 
peripheral hepatic vein. In thirty-four patients 
with cirrhosis the pressure in this position was 
elevated (mean 21 mm. Hg above right auricle) 
and fell abruptly (to a mean of 8 mm. Hg above 
right auricle) as the catheter was withdrawn to a 
free position in the hepatic vein. This abrupt 
gradient was not seen in patients without 
cirrhosis. 

Comparisons of wedged hepatic vein pressure 
(W.H.V.P.) and portal vein pressure (P.V.P.) 
were made in twelve cases with portal hyperten- 
sion. In six patients at surgery W.H.V.P. varied 
from 4 to 24 per cent (mean 18 per cent) lower 
than simultaneously recorded P.V.P. In two 
postoperative patients W.H.V.P. was 8 and 4 per 
cent lower than P.V.P. recorded simultaneously 
from a polyethylene tube previously placed in 
the portal system. In four patients W.H.V.P. 
measured immediately preoperatively varied 
from 10 to 21 per cent (mean 16 per cent) lower 
than P.V.P. measured at surgery. W.H.V.P. 
is thus considered to provide a reliable indirect 
estimate of P.V.P. 

In five patients treated by hepatic arterial 
ligation W.H.V.P., measured four to eighteen 
months postoperatively, averaged only 11 per 
cent lower than P.V.P. previously recorded at 
surgery, suggesting failure of the operation to 
lower portal hypertension. 

W.H.V.P. has proven of great value in assess- 
ing the need for portacaval surgery in patients 
with cirrhosis and gastrointestinal bleeding. 


HIsTOCHEMICAL STUDIES OF THE HYALINE IsLETS 
oF DriaBetes. J. F. Rinehart, W. E. Toreson and 
S. K. Abul-Haj. Dept. Pathology, Univ. Cali- 
fornia School of Medicine, San Francisco, Calif. 


While hyaline alteration of the islets of 
Langerhans is found in approximately 40 per 


cent of cases of diabetes, the nature of the hyaline 
material is not understood. Using a colloidal 
iron staining technic previously described 
(Rinehart and Abul-Haj), the material reacts 
in the manner of an acid mucopolysaccharide. 
In the early phases the mucinous material is 
found to lie at the periphery of the delicate 
capillaries of the islets. Increasing accumulation 
of this substance eventually obliterates the cells 
of the islet. The derivation of the hyaline mucoid 
material is not known although it would appear 
to be derived from the endothelium rather than 
the epithelium. It is pointed out that even minor 
accumulations of such material might constitute 
a significant barrier to the release of insulin. 


SPERM MortiLiry—A SIMPLE METHOD FOR 
ANALYsIs. Roberta Schwartz and Hans Zinsser.* 
Dept. Surgery, Univ. Southern California 
Medical School, Los Angeles, Calif. 


The capacity of undiluted sperm to migrate 
upward in a capillary tube into Ringer’s 
solution has been standardized in proven fertile 
and infertile mild donors, carrying out observa- 
tion with oil immersion over a period of two 
hours. Specimens showing 25 to 66 per cent 
motility showed upward progression averaging 
5 mm. Specimens under 25 per cent motility 
showed downward progression of 2.2 mm. The 
standard deviation of duplicate samples is 
1.7 mm. and of successive samples, 1.5 mm. 
Correlations with refrigeration, period of conti- 
nence, total count and live:dead ratio have 
been analyzed, and the method adapted for 
studies with surgical mucus and contraceptives. 


BrioassAyY OF MELANOCYTE STIMULATING SuB- 
STANCE IN Human URINE. Kazuo Shizume and 
Aaron Bunsen Lerner. Div. Dermatology, Univ. 
Oregon Medical School, Portland, Ore. 


A bioassay method for quantitative deter- 
mination of the melanocyte-stimulating hor- 
mone (MSH) has been devised. This method 
utilizes changes in light reflection from isolated 
frog skin before and after immersion in solutions 
containing MSH. A photoelectric reflection 
meter is used for the measurements. Within 
certain limits, the logarithm of MSH concentra- 
tion is proportional to the ratio of the changes 
in reflectance obtained with unknown and 
standard amounts of hormone. 

The melanocyte-stimulating substance in the 
urine is absorbed onto fine particles of benzoic 
acid. The latter are then dissolved in acetone, 
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leaving the melanocyte-stimulating substance 
in the precipitate. The active substance is 
extracted with 80 per cent ethanol, and the 
extract is assayed by reflectance measurements. 
Application of this method to twenty-four-hour 
urine specimens from 110 patients yielded the 
following preliminary results: (1) Most of the 
normal males and females excreted very small 
but detectable amounts of melanocyte-stimulat- 
ing substance. (2) Most of the pregnant women 
had an increased output of melanocyte-stimulat- 
ing substance. (3) Many patients with Addison’s 
disease showed a high urinary output of 
melanocyte-stimulating substance. (4) Some pa- 
tients with pigmentary disorders excreted in- 
creased amounts of melanocyte-stimulating 
substance. 

The relationship of these results to the pig- 
mentation of Addison’s disease and other condi- 
tions will be discussed. 


INHIBITION OF PANCREATIC JUICE ENZYMES BY 
DFP (Di-Isopropyl Fluorophosphate). John 
Ward and B. V. Jager.* Salt Lake City, Utah. 


Several observers have reported the inhibitory 
effect of DFP upon isolated preparations of 
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trypsin and chymotrypsin. In the study to be 
considered here, samples of dog pancreatic juice 
were incubated in vitro with varying concentra- 
tions of DFP and with varying hydrogen ion 
concentrations. Pancreatic amylase, lipase and 
protease showed differing susceptibility to inhibi- 
tion by DFP. No pancreatic enzyme was in- 
hibited by quantities of DFP which were not 
100 to 1,000 times greater than the amount 
needed in vitro to inhibit erythrocyte cholinester- 
ase. Further it could be demonstrated that 
enterokinase, needed for conversion of trypsino- 
gen to trypsin, is inhibited by DFP. 

A permanent pancreatic fistula was produced 
in a dog. Repetitive doses of DFP administered 
parenterally to this animal failed to inhibit any 
pancreatic enzyme although complete inactiva- 
tion of serum and erythrocyte cholinesterase was 
achieved. Under investigation is the effect of 
DFP upon pancreatic enzymes when this agent is 
introduced directly into the abdominal aorta. 
The findings in this experiment will be reported. 

The ultimate intent of this investigation is to 
determine whether or not DFP may be useful 
in the treatment of patients with acute pan- 
creatitis or with pancreatic fistula. 
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Case Reports 


Physiologic Studies in a Patient with a 


Pulmonary Arteriovenous Fistula’ 


HERBERT N. HULTGREN, M.D. and FRANK GERBODE, M.D. 


San Francisco, California 


INCE the initial description of a case of 
pulmonary arteriovenous fistula in 1917 
by Wilkens,' the re-emphasis of this lesion 

as a cause of chronic cyanosis in 1938 by Rodes,” 
and the first successful surgical extirpation of the 
lesion in 1942 by Hepburn and Dauphinee* 
many cases have been reported and _ several 
excellent studies of the clinical, radiologic and 
physiologic features of this interesting disease 
have been made.*~'* It is apparent that such 
pulmonary arteriovenous communications are 
more common than originally believed, that 
they can be diagnosed by ordinary clinical 
methods and, in the majority of cases, a complete 
cure by surgery can be accomplished. 

The typical patient, commonly between 
twenty and thirty years of age, usually gives a 
history of chronic cyanosis appearing or becom- 
ing more intense late in childhood. Severe 
physical incapacity such as is common in 
cyanotic congenital heart disease is not present. 
Hemorrhages from the nose or gastrointestinal 
tract and hemoptysis may have occurred. A 
family history of polycythemia, hemorrhages 
or “blood blisters’ on the skin may be obtained. 
Occasionally, neurologic symptoms and epilepsy 
due to intracranial hemangiomas may be 
present. 

The essential physical findings consist of 
cyanosis and clubbing of the digits in the pres- 
ence of a normal heart. In about a third of the 
cases extracardiac murmurs may be found at 
various places over the chest, usually over the 
lower portions. The murmurs may be con- 
tinuous but may occasionally occur only in 
systole or diastole. A Valsalva maneuver may 
obliterate or alter their intensity. The finding 
of minute to olive-sized blue-black hemangiomas 
in the skin or on the lips and buccal mucosa is of 


importance since they may be the external mani- 
festations of a systemic vascular dysplasia of 
which the pulmonary lesions are physiologically 
the most important. The packed cell volume may 
be as high as 90 per cent and the hemoglobin 
and number of red blood cells are similarly 
increased. The electrocardiogram shows no 
evidence of right ventricular hypertrophy and 
may be normal or demonstrate only minor 
abnormalities in the T waves or axis deviation. 
In most cases confirmation of the clinical diag- 
nosis is possible by finding in the roentgenograms 
of the lung a vascular shadow connected to the 
hilum by strand-like densities. Although usually 
present in the lower lobes, in about 30 per cent 
of cases the lesion may be adjacent to the hilum 
and planigraphy or demonstration of alteration 
in size of the mass by the Valsalva maneuver 
(decrease in size) or Mueller maneuver (increase 
in size) may be necessary. Angiocardiography 
probably should be done in all cases, however, to 
outline the fistula accurately and to demonstrate 
smaller communications not visible in conven- 
tional films. 

These patients are frequently erroneously 
diagnosed as cases of cyanotic congenital heart 
disease or polycythemia vera. The absence of 
murmurs, normal electrocardiogram and normal 
cardiac silhouette by x-ray usually is sufficient 
to rule out the former possibility. When avail- 
able, cardiac catheterization is of value in ex- 
cluding a congenital cardiac lesion. Detection 
of a low oxygen saturation in the arterial blood 
will rule out polycythemia vera. It is quite 
possible that determination of the arterial 
oxygen saturation in all cases diagnosed as 
polycythemia vera would detect an occasional 
instance of pulmonary arteriovenous fistula, 
especially in those cases without the increase 


* From the Departments of Surgery and Medicine, Stanford University, School of Medicine, San Francisco, Calif. This 
work was aided by a grant from the Bothin Fund, and the Life Insurance Medical Research Fund. 
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in leukocytes, platelets and immature cells that 
are characteristic of Vaquez-Osler’s disease. 

The pulmonary lesion consists of single or 
multiple bluish vascular masses located usually 
subpleurally in the lower lobe and connecting, 
by cavernous blood-filled spaces, large branches 
of the pulmonary artery and pulmonary vein. 
The structure is that of a cavernous hemangioma 
with many dysplastic vascular elements in the 
wall. Calcification or rupture with hemorrhage 
may occur. The communication may enlarge 
slowly with increasing age. 

The physiologic features of pulmonary arterio- 
venous fistula have been investigated by the 
technic of cardiac catheterization in seven 
cases.*-'* The arterial unsaturation is due to 
pulmonary artery blood being shunted through 
the fistula into the pulmonary vein without 
being oxygenated by passage through the capil- 
lary bed of the lung. As much as 70 per cent of 
the entire cardiac output may thus by-pass the 
pulmonary alveoli. Despite the magnitude of the 
shunt the pulmonary artery pressure is normal 
and the cardiac output is only occasionally 
increased. These features, in contrast to the 
systemic arteriovenous fistula in which a high 
cardiac output and cardiac overwork are com- 
mon, are probably related to two factors: (1) 
The low pressure and great distensibility of the 
pulmonary vascular bed and (2) the small pres- 
sure gradient between the pulmonary artery and 
pulmonary vein present across the fistula. 
Calculations of the vascular resistance of the 
lung exclusive of the fistula have shown it to be 
approximately double that of a normal lung. 
The cause of this is not known. No studies of the 
circulation during exercise have been made in 
this disease except that of Maier and his group® 
who noted a fall of the arterial oxygen saturation. 

Because it was possible to study a typical 
case of pulmonary arteriovenous fistula by 
cardiac catheterization under conditions of 
rest and exercise both before and after successful 
extirpation of the lesion, this report is presented. 


METHODS 


Cardiac catheterization was performed as 
described by Cournand.'* Blood pressures were 
measured by means of a Hamilton manometer. 
Blood gas analyses were performed in duplicate 
in a Van Slyke apparatus. Expired air was col- 
lected in a Tissot apparatus and duplicate gas 
analyses were made in a Henderson-Haldane 
apparatus. Exercise was accompanied in the 
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supine position by pushing against a hinged, 
counterweighted footboard. Five minutes of 
exercise was performed and expired air was 
collected for the final three minutes. Duplicate 
blood samples were drawn at the middle of the 
gas collection period. Intracardiac pressures are 
referred to the mid-point of the chest. Vascular 
resistances were calculated and corrected for 
blood viscosity using the following formula as 
described by Friedlich.'! Resistance (mm. Hg/L. 
‘min./M?) = 

mean pressure fall (mm. Hg) 


blood flow (L./min./M2) 


corrected for blood viscosity. Since the left 
auricular pressure was not known, the mean 
pulmonary artery pressure was used as the 
numerator. The calculation of separate resist- 
ances was attempted merely to evaluate, in a 
very crude fashion, the degree of obstruction to 
blood flow produced by the lung and fistula 
separately and to compare our data with similar 
data obtained in other cases. The value thus 
derived may be more accurate than grading 
the vascular resistance from one to four plus 
but it certainly is not as precise as the sufhx, 
‘““dynes/m*/sec.,” implies. We agree with the 
comments of Burton" concerning the deceptions 
implicit in formulas built upon unstable 
assumptions. 

Blood volume was measured by Evans blue 
dye as described by Noble and Gregersen.'° 
Samples were collected from the femoral artery 
before the injection of dye and at ten, twenty 
and thirty minutes afterward to exclude the 
possibility of delayed mixing of dye causing an 
error in the calculations. Platelet counts were 
made in duplicate by the direct method, using 
the Rees-Ecker diluting fluid, and counts were 
checked by two observers. 


CASE REPORT 


This twenty-three year old white American 
dishwasher entered the Stanford Hospital for the 
first time December 9, 1951, complaining of 
cyanosis and exertional dyspnea since child- 
hood. He was noted to be cyanotic at birth. He 
was distinctly retarded mentally, not being able 
to walk until three and one-half years of age, 
entering the first grade at twelve years and 
finishing the sixth grade with much difficulty. 
After a fall from a table at two years he had had 
occasional convulsive seizures until he was five. 
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Fic. 2. Preoperative anteroposterior roentgenogram of 
chest of patient described in this paper. 


At twelve he was hospitalized because of a 
staggering gait and poor speech and x-rays 
revealed a deformity of the posterior portion of 
the right lateral ventricle. After a bout of 
pneumonia at thirteen he noted increasing 
cyanosis, especially in cold weather, and dyspnea 
and weakness of his legs on exertion. At the 
time of his hospital entry he could walk a mile 


slowly on the level, climb two flights of stairs 
and perform his job as a dishwasher with moder- 
ate dyspnea. He occasionally had noted blood- 
streaked sputum and nosebleeds especially dur- 
ing upper respiratory infections. There was no 
history of squatting. His father, mother and an 
older sister and brother were alive and well. 
Their chest films were normal and none of them 
were cyanotic. Two months before entering the 
hospital a hemangioma had been removed from 
above the right ear so that his hat would fit 
properly. 

Physical examination revealed a large, men- 
tally retarded male with marked cyanosis of the 
mucous membranes. A few small hemangiomas 
were present over the upper anterior chest. There 
was marked clubbing of fingers and toes. The 
chest was clear and no cardiac murmurs were 
heard. The blood pressure was 105/65 mm. Hg. 

Laboratory studies revealed a red blood cell 
count of 8.7 million per cu. mm.; hemoglobin, 
26.5 gm.; packed cell volume, 83 per cent with 
an MCV of 93, MCH 31 and MCHC 30. The 
total white blood count was 7,000 per cu. mm. 
with a normal differential count. There were 
50,000 platelets per cu. mm. The bleeding time 
was six and one-half minutes. The retractile 
power of the clot was poor. There were 1.2 per 
cent reticulocytes. A smear of aspirated bone 
marrow revealed erythroblastic hyperplasia 
and normal megakaryocytes. A urinalysis was 
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negative. The Kahn test was negative. The blood 
urea was 12 mg. per cent. The arm to tongue 
circulation time using 5 cc. of decholin® was 
twenty-seven seconds. An_ electrocardiogram 
(Fig. 1) was normal. X-rays of the chest (Fig. 2) 
revealed a prominent, rounded density in the 


rib bed. The fistula presented on the surface of 
the left lower lobe, pulsated moderately, and 
eddy currents could be seen in its thin wall. The 
pulmonary artery supplying the fistula was 
dilated and thin, as was the inferior pulmonary 
vein. No other vascular anomalies were noted in 


TABLE I 
RESULTS OF STUDIES PERFORMED BEFORE AND AFTER COMPLETE SURGICAL REMOVAL OF A PULMONARY 
ARTERIOVENOUS FISTULA 


Brachial artery oxygen content, cc./100 cc... 


Right ventricle oxygen content, cc./100 cc.............. 
Effective pulmonary blood flow, L./min................ 
Right ventricle pressure, mm. Fig... 
Brachial artery pressure, mm. 
Total pulmonary vascular resistance, mm. Hg./L./min./M? 
Resistance of shunt, mm. Hg/L./min./M?.............. 
Resistance of vascular bed, exclusive of shunt........... 


Preoperative Postoperative 

| 

| Rest Exercise | Rest Exercise 

| 
13.3 18.3 9.6 15.9 
347 522 285 561 
27.4 28.0 19.5 20.1 
80 82 90 92 
22.9 20.8 13:9 14.2 
4.5 7.2 3.6 5.9 
gh 7.7 | 7.9 9.5 
3.6 45 7.9 9.5 
4.1 2.8 | 0 0 
22/4 24/2 15/5 16/3 
16 18 10 11 
4.1 4.6 4.0 4.8 
| 26.5 15.8 
| 50,000 | ...... | 132,000 


| | 


left lower lung field just above the diaphragm. 
Several vessels were seen running from the mass 
to the left hilum. The mass did not pulsate nor 
did it visibly change in size during the Valsalva 
or Mueller maneuvers. It was readily opacified 
after the rapid intravenous injection of 40 cc. of 
75 per cent neoiopax.® Cardiac catheterization 
studies were performed with the results sum- 
marized in Table 1. No intracardiac shunts 
were demonstrated, as evidenced by the minimal 
difference in oxygen contents of the following 
samples expressed in cc. per 100 cc. of blood: 
inferior vena cava 24.0, superior vena cava 20.9, 
right auricle 23.8, right ventricle 22.9, pul- 
monary artery 23.0, coronary sinus 12.2. 

On December 12, 1951, a left lower lobec- 
tomy was performed through the resected sixth 
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the lung. During the procedure the muscles and 
other tissues oozed continuously in spite of 
careful hemostasis. Postoperative recovery was 
complicated by the development of a moderate 
left hemothorax which was treated by aspiration, 
with the aid of appropriate enzymes. 
Examination of the resected specimen (Fig. 3) 
revealed the main pulmonary artery to the left 
lower lobe to be 1.5 cm. in diameter and 
the corresponding vein 2 cm. in diameter. 
The artery and vein were connected by four 
anastomosing vessels about 0.3 cm. in diam- 
eter which, at one point, formed a sinus 
3 cm. in diameter at the diaphragmatic surface 
of the lung. Microscopic examination (Fig. 4) 
revealed an increase and reduplication of elastic 
fibers and patchy areas of fibrous intimal thick- 
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Fic. 3. Photograph of lower lobe of left lung removed at 
surgery showing probes in branch of pulmonary artery 
(A) and in pulmonary vein (V) with tips extending into 
large communicating chamber. 


ening in the branches of the pulmonary artery 
leading to the fistula. The wall of the cavernous 
space contained an irregularly thickened and 
partially hyalinized fibrous intima and a few 
bundles of smooth muscle. The wall of the 
pulmonary vein contained a thick, hyalinized 
intima. The patient left the hospital on the 
fourteenth postoperative day. At that time his 
red blood count was 4.9 million per cu. mm., 
his packed cell volume 53 per cent and hemo- 
globin 14.0 gm. 

On February 1, 1952, the patient re-entered 
the hospital for additional studies. He was feeling 
entirely well, doing his work without discom- 
fort and could run, ride a bicycle and climb 
stairs easily. Physical examination revealed 
complete disappearance of cyanosis and a dis- 
tinct decrease in clubbing. The blood pressure 
was 120/80 mm. Hg. Laboratory studies revealed 
a red blood cell count of 4.8 million per cu. mm., 
hemoglobin 15.8 gm. and packed cell volume 47 
per cent. The MCV was 94, MCH 31 and 
MCHC 35. The white blood count was 8,000 per 
cu. mm. with a normal differential count. The 
platelets numbered 132,000 per cu. mm. Bleed- 
ing time was two and one-half minutes. The clot 


retraction was normal. The reticulocytes were 
0.5 per cent. The bone marrow was normal and 
megakaryocytes were abundant. The electro- 
cardiogram was normal and x-rays of the chest 
revealed a decrease in the size of the heart and 
pulmonary arteries since the preoperative 
examination. Cardiac catheterization studies 
(Table 1) revealed normal intracardiac pres- 
sures and an arterial oxygen saturation of 90 
per cent. 


RESULTS AND COMMENTS 


The results of the physiologic studies are 
summarized in Tables 1 and 1 and Figure 5. 

Preoperatively at rest the oxygen consumption 
was moderately increased by 27 per cent. The 
cardiac output was slightly elevated and the 
peripheral arteriovenous difference was normal. 
The right ventricular pressure was normal. Over 
half of the output of the right ventricle passed 
through the fistula and thus reached the left 
auricle without being oxygenated. This resulted 
in a decreased arterial oxygen saturation. 
Anoxia of the bone marrow produced an in- 
crease in red cell production resulting in a 
striking elevation of the packed cell volume and 
an increase in blood volume due entirely to an 
increase in the total number of red cells. These 
data are similar to the results obtained in seven 
previously reported cases of pulmonary arterio- 
venous fistula. (Table 1.) 

Of particular interest was the effect of exercise 
upon the circulation in this patient. The cardiac 
output did not increase but actually fell slightly 
despite an amount of exercise which increased 
the oxygen consumption by 50 per cent. The 
cause of this failure of cardiac output to in- 
crease was not apparent. It was not related to 
any change in pulmonary vascular resistance 
since the right ventricular pressure was only 
slightly higher and the increase in the calculated 
total pulmonary vascular resistance was only 12 
per cent. It was not due to heart failure since 
there was no evidence of clinical congestive fail- 
ure and the resting diastolic pressure in the right 
ventricle was normal and indeed fell slightly 
during exercise. It was not related to arterial 
anoxia, since there was no fall in the peripheral 
arterial saturation. Further studies on additional 
patients will be necessary to understand this 
phenomenon. 

During exercise the calculated flow through 
the fistula decreased while the flow through 
the pulmonary capillary bed increased. Since 


AMERICAN JOURNAL OF MEDICINE 


i 
j 
st 
ist 
| 
A Pe 
4 
| 
= 
| 
bins 
if 
2 
| 
4 


Pulmonary Arteriovenous Fistula—Hultgren, Gerbode 131 


43 


< 


Fic. 4. Photomicrograph of a portion of fistula (Van Gieson’s stain X 90) show- 


ing irregular cavernous spaces lined by endothelium. Note irregular intimal 
thickening (A) and underlying supporting stroma of elastic and collagenous 


tissue. 


this occurred in the presence of a slight fall 
in cardiac output, the vascular resistance of the 
fistula apparently increased while that of the 
remaining vascular bed of the lung decreased 
slightly. Calculation of the separate resistances, 
as summarized in Table 1, supports this concept. 
The cause of the increased resistance of the 
fistula during exercise is not evident but it could 
be due to increased turbulence, constriction 
of arteries or veins connected to the fistula, or 
possibly also constriction of the fistulous tract 
since smooth muscle fibers were demonstrated 
in its wall. 

Whether this failure of arterial oxygen satura- 
tion to fall during exercise is a unique phenome- 
non or occurs often in cases of pulmonary 
arteriovenous fistula is unknown. In the case 
reported by Maier et al.’ the arterial oxygen 
saturation fell from 74 to 59 per cent during 
activity. Denolin and his workers'* also noted a 
fall in saturation during exercise as measured by 
the oximeter but no figures are given. Catheter- 
ization studies were not made during exercise 
in these cases hence it is not possible to calculate 
the flows through the lung or the magnitude of 
the shunts. 

The alterations in the circulation produced by 
surgery are important since the relatively normal 
postoperative arterial oxygen saturation sug- 
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gests that all of the fistula was removed. Post- 
operatively the cardiac output increased during 
exercise and the peripheral arteriovenous dif- 
ference was lower both at rest and during activ- 
ity. This suggests that the cardiac inefficiency 
noted preoperatively was due to the presence 
of the fistula and that it may be present in the 
absence of any clinical or physiologic evidence 
of congestive failure. The right ventricular 
pressures were distinctly lower after surgery, 
both at rest and during exercise. This may be 
related to the striking decrease in the packed cell 
volume and blood viscosity, which will affect 
peripheral resistance particularly when the 
packed cell volume becomes greater than 60 per 
cent.'® The marked fall in blood volume was 
largely a result of a reduction in red cell volume. 
The mechanism of the destruction and removal 
of such a large number of red cells has been 
studied elsewhere’? and is accomplished by 
normal processes. The low platelet count prior 
to surgery was striking. There was no history of 
drug ingestion to indicate a secondary throm- 


‘bocytopenia and the megakaryocytes in the 


bone marrow specimens obtained by biopsy 
and puncture appeared to be normal. In spite 
of the low platelet count the bleeding time was 
only slightly prolonged (six and _ one-half 
minutes) using the Duke method, but colt 
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retraction was definitely retarded. These hema- 
tolegic changes may have been responsible for 
the excessive bleeding noted at surgery as well 
as for the occurrence of the postoperative 
hemothorax. Thirteen days after surgery the 
bleeding time was normal (two and one-half 


SUMMARY 
Physiologic observations were made at rest 
and during exercise in a patient with a large, 
solitary pulmonary arteriovenous fistula. The 
studies were repeated after excision of the lesion. 
The significant preoperative findings con- 


TABLE II 
COMPARISON OF DATA FROM PHYSIOLOGIC STUDIES IN PATIENTS WITH PULMONARY ARTERIOVENOUS FISTULAS 


INCLUDING THE PATIENT REPORTED IN THIS PAPER (CASE 8) * 


Periph- 
eral 
Arte- Pul- Resist-  Periph-  Periph- 
Sur- rial monary Packed Fj rdiac ance 
face Sat- Artery Cell (c | Lung | Resist- Resist- 
Area _ura-_ Pressure Volume = Total ance ance 
(M2) tion (mm. % Flow | F (mm. / with Less 
% Hg) Hg/L. Fistula Fistula 
min. / 
M?) 
1 24 M 1.80 86 17 66 3,400 1,980 1,720 42 7.8 5b 
2 15 | Mj} 1.18 68 19 79 2,580 760 1,£20 71 3.0 9.7 a 
| 28|F | 1.41 | 76 23 77 4,170 1,010 3,160 76 2.5 10.5 3.4 
4 8 | F | 0.97 61 20 53 3,880 1,530 | 2,350 61 4.5 1.5 7.5 
5 20 F = 74 12 70 3,240 1,360 1,880 58 7.8 5.0 a 
6 27 | M | 1.57 73 14 90 7,700 1,660 6,040 80 5.2 2.4 .66 
7 19 | M | 1.4f 85 54 4,900 2,700 2,200 45 Wes 
8R | 23 | M | 1.98 80 16 83 3,900 1,820 2,080 53 1.6 3.1 a 
8E 82 18 3,700 2,280 1,420 38 1.8 4.8 3.0 
* Cases 1 to 5 from Friedlich,'!! Case 6 from Baker'® and Case 7 from Denolin.'2? R = rest; E = exercise. 


+ Assumed normal valve. 


minutes) and clot retraction was normal. The 
possibility that the thrombopenia was related to 
the pulmonary arteriovenous fistula is suggested 
by the sustained rise of the platelet count to 


Platelets 
cumm. operation 
250- PCV ‘PLATELETS 
2007 804 
1507 60] | 
100] 40) ! © PCV 
ly 
| 
504 20° oof 10 mo. 
post-op. 


30 40 50 60 
POST-OP DAYS 


Fic. 5. Graphic summary of changes in packed cell vol- 
ume and platelet count occurring after surgery. 


nerma! levels after operation, as indicated in 
Figure 5. The occurrence of hemorrhagic phe- 
nemena with thrombocytopenia has been noted 
by others'* but the mechanism of the hematologic 
alterations is unknown. 


sisted of: (1) intracardiac pressures which were 
normal in the presence of a blood flow through 
the fistula amounting to 53 per cent of the 
cardiac output; (2) failure of the cardiac output 
to increase during exercise, the pulmonary 
artery pressure remaining low, the blood flow 
through the fistula decreasing and the flow 
through the pulmonary capillary bed increasing. 
This was accompanied by no significant change 
in the arterial oxygen saturation. 

Postoperatively the circulation at rest and the 
response to exercise were essentially normal. 

Inability to increase cardiac output during 
exercise was not due to congestive failure, in- 
crease in total pulmonary vascular resistance | 
or changes in arterial oxygen saturation. The 
failure of the arterial oxygen saturation to fall 
during exercise is unusual and may be due to 
changes in the separate resistances of the pul- 
monary vascular bed and the fistula. These 
data suggest further study of patients with this 
lesion to understand the physiologic changes 
occurring with exercise. 
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Cushing’s Syndrome Produced by a 


Pituitary Basophil Carcinoma 


with Hepatic Metastases’ 


W. H. SHELDON, M.D., A. GOLDEN, M.D. and P. K. Bonpy, M.D.T 


Atlanta, Georgia 


USHING’S syndrome is presently thought to 
result from continued excessive secretory 
activity of the adrenal cortex but the 

site of the initiating lesion of this disorder re- 
mains controversial. Most clinical and experi- 
mental observations of recent years point to a 
lesion of the adrenal cortex consisting either of 
primary hyperplasia or neoplasia. Degeneration 
of the paraventricular nuclei of the hypothalamus 
has been observed and has been suggested as the 
initiating factor. These findings contrast with 
Cushing’s original concept that adenomas of the 
basophil cells of the adenohypophysis are the 
primary lesion. These tumors are not found 
consistently and it has been doubted that they 
are true neoplasms. There are, however, on 
record rare instances of Cushing’s syndrome in 
which the presence of malignant tumors of the 
adenohypophysis suggests that the disorder may 
at times originate in the pituitary. Our patient 
appears to belong in this small group. She was 
a young Negress with classic Cushing’s syndrome 
in whom at autopsy a basophil cell carcinoma of 
the adenohypophysis with metastases to the 
liver was present. 


CASE REPORT 


A twenty-six year old Negress had been in 
good health until September, 1948, when she 
gradually began to gain weight. She had been 
delivered of a normal child after uneventful 
pregnancy in March, 1948. Her menses became 
scanty and stopped completely in January, 
1949, at which time she began to suffer from 
recurrent severe generalized headaches asso- 
ciated with scotomas, nausea and vertigo. By 
August, 1949, she had gained 70 pounds in 


weight. She came to the outpatient clinic of 
Grady Memorial Hospital at that time because of 
increasing exertional dyspnea and failing vision. 
Her weight was 203 pounds and her blood 
pressure 170 mm. mercury systolic and 100 mm. 
diastolic. She had bilateral lenticular opacities. 
The physical examination was otherwise not 
remarkable except for advanced lesions of 
granuloma inguinale of the vulva. Laboratory 
examination showed 1 + albuminuria and 15-— 
20 white blood cells in the urinary sediment. 
In November, 1949, she was admitted to the 
medical ward because of lobar pneumonia which 
responded promptly to penicillin therapy. 
Examination at that time showed rounding of 
the face, purple striae over the abdomen, severe 
obesity and hypertension. A diagnosis of Cush- 
ing’s syndrome was made but not confirmed 
since the patient had to be discharged. 

She was not seen again until August, 1950, 
when she injured her right foot with a pitchfork. 
The wound failed to heal and she returned to the 
hospital on October 28, 1950. She was given 
1,500 units of tetanus antitoxin subcutaneously 
and promptly collapsed in shock. Supportive 
therapy with oxygen and intravenous digitoxin 
restored her blood pressure to its usual elevation 
of 180/100 mm. mercury. She was admitted to 
the Medical Service. 

Physical examination showed the pulse to be 
90 beats per minute, respirations 28 per minute 
and temperature 98.0°r. The blood pressure was 
180/100 mm. mercury in both arms. The pa- 
tient was very obese, lethargic and orthopneic. 
Her face was rounded and accumulations of fat 
over the shoulders and trunk were more promi- 
nent than in the extremities. The face and neck 


* From the Departments of Pathology and Medicine, Emory University School of Medicine and Grady Memorial 
Hospital, Atlanta, Georgia. 
t Present address: Department of Medicine, Yale University School of Medicine, New Haven, Conn. 
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before death. 


were abnormally hirsute. (Figs. 1 and 2.) The 
abdomen was covered with numerous wide 
purple striae which extended over the flanks and 
hips. There were bilateral lenticular opacities, a 
right internal strabismus, and inequality and 
irregularity of the pupils which were persistently 
contracted. Light perception was present in the 
left eye; the right was completely blind. It was 
impossible to visualize the optic fundi. The heart 
was markedly enlarged, extending to the anterior 
axillary line but was otherwise unremarkable. 
Granuloma inguinale still involved the vulva. 
The ankles and lower legs were edematous and 
there was a deep indolent ulcer on the dorsum 
of the right foot. 

Laboratory examination repeatedly showed 
1 to 3 + albuminuria and 1 to 3 + glycosuria 
The maximum specific gravity of the urine was 
1.016. There were many white blood cells in the 
urinary sediment. The red blood cell count was 
consistently between 4,000,000 and 4,600,000 
per cu. mm. and the blood hemoglobin con- 
centration ranged from 11.8 to 13.1 gm. per 
cent. The white blood cell count was never less 
than 17,600 and once rose as high as 23,000 per 
cu. mm.; the differential count showed from 84 
to 88 per cent mature polymorphonuclear 
leukocytes and from 8 to 12 per cent lymphocytes. 
The total eosinophil count was 22 per cu. mm. on 
two occasions. The non-protein nitrogen de- 
terminations ranged from 51 to 56 mg. per cent. 
The plasma proteins were 4.8 to 5.3 gm. per 
cent. A single serum calcium determination was 
7.2 mg. per cent. Fasting blood sugar values 
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Fic. 1. The patient three years Fic. 2. The patient during her 
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ranged between 166 and 423 mg. per cent. 
Blood electrolyte studies (Table 1) showed 
hypokalemia and increased serum bicarbonate 
with normal serum sodium and low serum chlo- 
ride on admission. After therapy with a 200 mg. 
sodium diet and added oral potassium citrate, 


TABLE I 
SERUM ELECTROLYTE VALUES, MEQ/L. 
Hospital Day K Na Cl HCO; 
5 1.5 | 142 83 41.5 
6 1.4 | 141 70 
11 2.4 140 es 39.2 
25 | 5.2 138 87 28.7 


4 gm. three times daily, the electrolyte values 
returned toward normal although the chlorides 
remained low. Roentgenograms revealed de- 
mineralization of the vertebral bodies but the 
skull was normal. Several old rib fractures with 
callus formation were present. Intravenous 
pyelograms failed to show definite evidence of a 
suprarenal mass. 

On the eighteenth hospital day a severe 
epistaxis occurred which was controlled only 
after nasal packing. The bleeding, clotting and 
prothrombin time, platelet count and tourniquet 
test were normal. The blood hemoglobin con- 
centration dropped from 13.1 to 6.0 gm. per cent 
and three transfusions of whole blood were 
given. The ulcer on her foot did not heal. Her 
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Fic. 3. Portion of sphenoid bone and the sella turcica with the pituitary in situ. 
Note the small tumor masses above the diaphragma sellae. 


Fic. 4. Cut surface of pituitary after fixation. The anterior lobe is completely 


replaced by tumor. 


vulval granuloma inguinale, however, responded 
rapidly to streptomycin therapy. 

The patient was prepared for surgical explora- 
tion of the adrenal glands. She died suddenly 
during the induction of ether anesthesia twenty- 
seven days after admission to the hospital. 

Autopsy was performed three and one-half 
hours postmortem. 

Gross findings: The body was that of a 
markedly obese woman measuring 170 cm. in 
length. The subcutaneous fat showed a buffalo 
type distribution. Subcutaneous purple striae 
were prominent over the lower abdomen and 
the shoulders. The face and neck revealed exces- 
sive growth of hair but the pubic hair was 
absent. The labia majora were hypertrophic, 
edematous and scarred. The breasts were large 
and pendulous. A large ulcer covered the dorsum 
of the right foot exposing the tendon sheaths. 
The extremities revealed a moderate degree of 
pitting edema. The conjunctivae were slightly 
icteric. Both pupils were small and the right was 
irregular. 

The subcutaneous fat measured from 7 to 8 
cm. in thickness. On section, the breasts con- 
sisted of adipose tissue with a few small islands of 
parenchyma. The peritoneal cavity contained 
200 cc. of slightly cloudy yellow fluid but the 
peritoneal surfaces were smooth and glistening. 
The left pleural cavity contained 100 cc. of 
clear yellow fluid, while the right pleural cavity 
was obliterated by dense fibrous adhesions. 
The pericardial sac and its surfaces were not 
remarkable. 

The enlarged heart (590 gm.) showed only a 
few small atheromatous plaques at the root of the 
aorta and in the coronary arteries. The right 
lung weighed 570 gm., the left, 450 gm. The left 
apex contained a 3 cm. firm nodule which on 
cut surface was honeycombed and revealed a 
1 cm. cavity filled with grayish green soft ma- 


terial. The smaller branches of the pulmonary 
artery contained many firm, dark red thrombi. 
The cut surfaces of the lungs were dark red and 
moist. The hilar lymph nodes were large and 
anthracotic without areas of calcification. The 
spleen (150 gm.), esophagus, stomach and the 
entire intestinal tract were not remarkable. 
The pancreas (120 gm.) contained multiple 
small grayish white areas of necrosis involving 
the head and the proximal part of the body. 

The liver (2,600 gm.) presented a smooth 
serosal surface of uniform light reddish tan color. 
The cut surfaces revealed a mottled light tan 
color with indistinct lobular architecture. Scat- 
tered through the parenchyma were eight well 
circumscribed, firm, grayish yellow nodules 
ranging from 2 to 15 mm. in diameter. The 
gallbladder and bile ducts appeared normal. 

The right adrenal weighed 19.5 gm., the left 
20 gm. Both organs were normal in shape and 
consistency. On cut surface the cortex was wide 
and prominent containing many ill defined light 
yellow nodules not exceeding 2 mm. in diam- 
eter. No tumor masses were noted. The kidneys 
(combined weight 390 gm.) revealed a reddish 
tan, finely and diffusely granular surface. The 
cortical and medullary markings were some- 
what indistinct. The lower urinary tract was not 
remarkable. 

The vaginal mucosa was smooth. The external 
cervical os presented a small erosion. The 
endometrium was thin. The uterus and tubes 
were not remarkable. The ovaries measured 
3 by 2 by 1.5 cm. and showed no cystic follicles. 
Many firm, dark red thrombi filled the veins of 
the pelvic plexus. The other veins, including 
the venae cavae and portal vein as well as the 
aorta, appeared normal. Except for some en- 
largement of the inguinal nodes, the lymph 
nodes were not remarkable. 

The thyroid (18.3 gm.) and a 4 mm. para- 
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Fic. 5. Metastatic carcinoma in liver. The liver tissue (left upper corner) is invaded by the tumor. Note columnar 
shape of tumor cells around blood vessel (center); hematoxylin-phloxine, X 138. 


Fic. 6. Metastatic tumor in liver. The cells with dark cytoplasm are P.A.S. positive; trichrome-P.A.S. stain, X 276. 


thyroid (the only one identified) were not 
remarkable. The thymus consisted of a small 
amount of fatty and fibrous tissue. The bone 
marrow was dark red. The bones of the skull 
appeared softer than usual. The musculature 
was not remarkable. 

The brain (1,120 gm.) showed flattening of 
the convolutions and a slight cerebellar pressure 
cone. Grossly, the optic nerves appeared nor- 
mal. The cut surfaces after fixation, as well as the 
vessels at the base, were not remarkable. A 
segment of cervical and lumbar cord revealed 
nothing of note. The orbits were not examined. 

The sella turcica and the clinoid processes 
were of normal size and conformation. Two 
soft pinkish gray masses of tissue, each measur- 
ing 3 to 4 mm., protruded above the diaphragma 
sellae. (Fig. 3.) The pituitary was of normal 
size. After fixation, when sectioned through its 
equator, the cut surface revealed a grayish white 
mass with brownish areas. This mass obliterated 
most of the usual landmarks of which only part 
of the posterior lobe could be identified. (Fig. 4.) 
The sphenoidal sinuses contained yellow mucoid 
material. The other air sinuses, the middle ears 
as well as the dura and its sinuses were normal. 

Histologic findings: Except for hypertrophy 
of the individual muscle fibers, no remarkable 
findings were noted in the heart. Sections 
through the scar in the left apex of the lung 
revealed extensive old fibrosis with ectasia of 
some bronchi but no evidence of caseation or 
calcification. The remaining portions of the 
lung showed marked acute and chronic passive 
congestion with numerous pigment-laden large 
mononuclear cells in the alveoli. Many arteries 
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contained old and recent thrombi but there was 
no evidence of infarction. 

In the spleen the malpighian corpuscles were 
depleted and the red pulp was congested. The 
arterioles displayed thickening and hyalinization 
of the media. Except for slight atrophy of the 
gastric mucosa, no remarkable findings were 
noted in the gastrointestinal tract. In the pancreas 
the parenchyma, interlobular and peripancreatic 
tissue displayed many areas of acute and subacute 
necrosis. The arterioles throughout showed 
medial thickening and hyalinization. The islets 
were not remarkable. 

The tumor nodules in the liver consisted of 
epithelial cells arranged in irregularly con- 
voluted cords and clusters. The growths freely 
invaded the adjacent tissues. The tumor cells 
were uniform in size, and their shape tended to 
be columnar around the small blood vessels and 
at the periphery of the nodules and polyhedral 
in the center. (Fig. 5.) The nuclei were oval, 
slightly pleomorphic and displayed a single small 
nucleolus. There was some variation in the 
amount and distribution of the nuclear chroma- 
tin. Mitoses were present. With Mallory’s 
aniline blue stain! the cytoplasm appeared 
deeply basophilic and finely granular. With the 
trichrome-PAS method of Pearse? the cytoplasm 
stained dark red with innumerable fine granules 
(Fig. 6.) These staining reactions were most 
pronounced in the columnar shaped cells. In the 
center of the tumor masses Mallory’s method 
stained the cytoplasm bluish gray with some 
scattered fine blue granules and the PAS technic 
revealed some fine dark red granules against an 
orange background. The tumors had elicited 
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only slight stromal response and the stroma 
consisted of a delicate connective tissue rich 
in thin capillaries. The uninvolved hepatic 
parenchyma displayed extensive fatty meta- 
morphosis in the central and mid-zonal parts 
of the lobules. The liver cells at the lobular 
periphery, as well as the portal spaces and their 
contents, were not remarkable. There were no 
abnormal findings in the gallbladder. 

In the adrenals the zona fasciculata was 
markedly widened. The zona _ glomerulosa 
appeared somewhat thinner than usual. The 
zona reticularis was not remarkable. The cortex 
revealed marked lipid depletion. Many small 
ill defined foci of cortical hyperplasia were 
present, formed largely by the cells of the 
zona reticularis. Areas of “tubular degeneration” 
were frequently found involving chiefly the 
peripheral portion of the fascicular zone. The 
medulla appeared normal. The arterioles in the 
adrenal capsule and periadrenal tissue revealed 
hyaline thickening of the media. 

The glomeruli in the kidney in general dis- 
played hyaline thickening of their capillaries 
which occasionally progressed to partial or 
complete hyalinization of the entire structure. 
In some instances adhesions were present 
between the loops and the capsule. The arterioles 
everywhere showed appreciable hyaline thicken- 
ing of their walls. Acute fibrinoid degeneration 
of the afferent arterioles was encountered oc- 
casionally. This degenerative process often 
extended into the glomerulus where it was 
sometimes associated with leukocytic infiltration 
and hemorrhage occasionally amounting to 
infarction. Many tubules contained hyaline 
casts and some granular acidophilic precipitate. 
The epithelium, chiefly in the proximal con- 
voluted tubules, was often swollen and con- 
tained some finely dispersed fat droplets. The 
arteries were not remarkable. The veins were 
congested. The interstitial connective tissue 
and the calyceal and pelvic tissues were not 
remarkable. 

A small vein situated in the areolar tissue out- 
side the bladder wall contained a _ recent 
antemortem thrombus. The bladder proper was 
not remarkable. In the genital tract, the 
endometrium was atrophic. The ovaries showed 
many primary follicles but no graafian follicles. 
There were numerous corpora albicantia but no 
corpora lutea. The vuiva revealed marked old 
fibrosis and some residual chronic inflammation 
but no evidence of granuloma inguinale. 
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Only rare islands of atrophic parenchyma 
were seen among the adipose tissue of the breast. 
The thyroid gland showed no abnormalities. The 
general architecture of the parathyroid was 
normal. Water-clear cells represented the most 
frequent component. The remaining cells were 
chief cells and rare oxyphils. 

Occasional foci of medial cystic necrosis were 
seen in the aorta. There were no other significant 
findings. Sections of skin from the abdomen 
showed a thin epidermis with little cellular 
proliferation in the basal layer. The collagen 
bundles of the corium were also thin and widely 
separated. Sections representing the ulcer of the 
foot revealed practically complete absence of 
regenerative proliferation of the epidermis at 
the edges. The ulcer base consisted of a thin 
layer of poorly developed granulation tissue 
with a few chronic inflammatory cells. Capil- 
laries were sparse and small and there was hardly 
any proliferation of fibroblasts. Deeper, the 
ulcer was surrounded by condensed inactive 
appearing fibrous tissue. 

Peripheral striated muscle and _ peripheral 
nerve showed no remarkable findings. The 
lymph nodes were normal except for marked 
lymphoid depletion. Sections of calvarium, 
vertebra and rib revealed marked thinning of 
both cortical and trabecular bone without ap- 
preciable osteoblastic or osteoclastic activity. 
The bone marrow revealed secondary hyper- 
plasia. In the brain and spinal cord, perineuronal 
edema and oligodendroglial swelling were the 
only findings. The floor of the third ventricle 
showed no tumor invasion. No changes were 
noted in the paraventricular nuclei of the hypo- 
thalamus. Sections through the optic nerves 
distal to the chiasm and before their entry into 
the orbits showed no tumor invasion. 

The anterior lobe of the pituitary was almost 
entirely replaced by tumor tissue composed of 
medium size epithelial cells arranged in irregular 
columns and clusters. (Fig. 7.) At the periphery 
of the tumor masses and often around the small 
blood vessels the cells were columnar in shape 
while more centrally they were polyhedral. 
(Fig. 8.) The nucleus was generally oval with an 
inconspicuous nucleolus. There was some varia- 
tion in the distribution of nuclear chromatin. 
Mitoses were fairly frequent. The ample and 
homogeneous cytoplasm stained grayish or 
amphophilic with hematoxylin-phloxine. The 
cytoplasm stained granular and deeply basophilic 
with Mallory’s aniline blue method and dark 
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Fic. 7. Pituitary carcinoma. The general architecture and cytologic detail are the same as seen in the liver 
metastasis (Fig. 5.); hematoxylin-phloxine, « 138. 


Fic. 8. Pituitary carcinoma. Note the columnar shape of the cells; hematoxylin-phloxine, 276. 


red with granules with the trichrome-PAS 
technic of Pearse. (Fig. 9.) These staining 
reactions were seen in most columnar and many 
of the polyhedral cells. In the remaining cells 
Mallory’s method showed a bluish gray cyto- 
plasm with some fine blue granules and the PAS 
technic stained the cytoplasm orange with many 
dark red granules. 

The neoplastic tissue was divided into ill 
defined lobules by strands of dense connective 
tissue with a few hemosiderin deposits. The 
lobules possessed a delicate connective tissue 
stroma rich in capillaries which showed occa- 
sional lacunar dilatations. Tumor cells freely 
invaded the intermediate portion, the posterior 
lobe, the inferior portion of the stalk and the 
capsule. Frank invasion of small veins was a 
frequent finding. 

A small amount of non-neoplastic adeno- 
hypophysis remained near the superior and 
posterior portion of the anterior Icbe. The 
basophilic cells were numerous but most of 
them showed Crooke’s change with both 
Mallory’s or the PAS stain sometimes with small 
vacuoles. No changes were noted in the acido- 
philic cells while chromophobe elements ap- 
peared to be diminished in number. 

Nests and cords of the neoplasm were seen to 
invade extensively the Gasserian ganglia and 
surrounding connective tissue as well as veins, 
nerves, nerve sheaths and the adventitia of the 
internal carotid arteries. The bone and mucosa 
of the ethmoid sinuses revealed extensive in- 
vasion by the growth. In the bone the tumor 
replaced the marrow, producing some resorption 
of bone trabeculae. 
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Fic. 9. Pituitary carcinoma. The cytoplasm of most 
cells is P.A.S. positive; trichrome-P.A.S. stain, X 276. 


Anatomic diagnosis: Basophil cell carcinoma 
of adenohypophysis with bilateral extension to 
Gasserian ganglion, invasion of mucous mem- 
brane and bone of sphenoid sinuses and of 
blood vessels and with multiple metastases to 
liver; Crooke’s change in uninvolved portion of 
adenohypophysis; Cushing’s syndrome with 
obesity, hirsutism and subcutaneous striae; 
hyperplasia of adrenal, bilateral (39.5 gm.); 
osteoporosis, marked; hyperplasia, secondary, of 
parathyroid; generalized arteriolosclerosis; ar- 
teriolonephrosclerosis with necrotizing arterio- 
litis; cardiac hypertrophy (590 gm.); acute 
and subacute pancreatitis; fatty metamorphosis 
of liver, marked; icterus; ascites (200 cc.); 
atrophy of endometrium, ovaries and breasts; 
indolent ulcer of right foot; medial cystic 
necrosis of aorta; thrombosis of veins of pelvic 
plexus; pulmonary emboli, multiple; hydro- 
thorax, right(100 cc.) ; chronic passive congestion 
of viscera; cerebral edema; old scar, apex left 
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lung; pleural adhesions, fibrous, left; fibrosis, 
marked, of vulva. 


COMMENTS 


Seve.al reviews in recent years have evaluated 
the evidence concerning the initial lesion of 
Cushing’s syndrome.*~* On the basis of many 
studies, the concept of the adrenocortical origin’ 
of the disorder has been widely accepted, al- 
though many authors agree that final proof is 
lacking. 

Following the introduction of ACTH and 
cortisone into clinical practice it was noted that 
these substances could produce manifestations 
closely resembling Cushing’s syndrome. It was 
also shown that both ACTH and cortisone 
produced basophilism and Crooke’s hyaline 
change in human pituitaries.®’ Finally, it 
became possible to induce Crooke’s change in the 
rat pituitary by the administration of these 
hormones.* These findings lent further support 
to the concept of the adrenocortical origin of 
Cushing’s syndrome. 

Rare instances of Cushing’s syndrome are 
described in which it is difficult to attribute 
the disorder to primary adrenocortical hyper- 
function. In these patients primary neoplasms 
of the adenohypophysis were present. Basophil 
adenomas will not be considered in this context 
since their neoplastic nature is open to question. 

Our patient presented the classic findings of 
Cushing’s syndrome. These were: moon face, 
buffalo type obesity, hirsutism, abdominal 
striae, hypertension, diabetes, amenorrhea, osteo- 
porosis and delayed wound healing. Chemical 
studies showed glycosuria, hyperglycemia and 
slight azotemia as well as hypokalemia and 
alkalosis. 

The principal autopsy findings consisted of an 
adenocarcinoma of the adenohypophysis with 
bilateral invasion of the Gasserian ganglia and 
the mucous membrane of the sphenoid sinus, 
and multiple liver metastases. The adrenals 
showed bilateral hyperplasia (39.5 gm.) The 
tumor cells in the adenohypophysis and in the 
liver were identical in their architectural 
arrangement, size, shape and nuclear as well as 
cytoplasmic characteristics. The cells of the 
pituitary tumor were readily identified as 
basophils. These cells contained distinct cyano- 
philic granules when stained with Mallory’s 
aniline blue.’ The same cells reacted positively 
with the trichrome-PAS method as applied by 


Pearse.” The tumor cells in the liver displayed 
identical staining reactions. In both the adeno- 
hypophysis and the liver, cyanophilia and PAS- 
positive reactions were most conspicuous in 
neoplastic cells of columnar shape, found at the 
periphery of the tumor columns and clusters. 
These staining reactions were also present in the 
cells in the center of the tumor nodules. Here the 
cells appeared more like transitional basophils or 
intermediate mucoid cells. 

Crooke’s hyaline change was frequently en- 
countered in the basophils of the residual portion 
of the uninvolved adenohypophysis. It was 
observed with both the Mallory and Pearse 
methods but appeared more widespread in the 
Mallory preparations. Furthermore, a number of 
the neoplastic cells in both the pituitary and the 
liver showed cytoplasmic hyalinization with 
Mallory’s stain. They did not, however, have the 
characteristics of Crooke’s change in prepara- 
tions stained with the Pearse method. 

The diagnosis of carcinoma of the basophil 
cells of the adenohypophysis with metastases to 
the liver in our patient is based upon the de- 
scribed morphologic, tinctorial and histochemi- 
cal observations. 

Cohen and Dibble!’ have reported a woman 
with well documented Cushing’s syndrome who 
at autopsy showed findings strikingly similar to 
those we have described. In their patient a 
carcinoma of the basophil cells of the adeno- 
hypophysis was found with several small 
metastases in the liver. These authors also com- 
ment on the columnar shape of the neoplastic 
cells which is well illustrated by their text 
figures 9 and 14. It is of interest that the authors 
mention an ulcer of the right leg described as 
indolent. Crooke’s change was not described 
either in the tumor or in the residual uninvolved 
adenohypophysis. 

A patient with an adenocarcinoma of the 
adenohypophysis with multiple liver metastases 
has been described by Forbes.!! It was stated 
that the patient had Cushing’s syndrome but the 
clinical and laboratory data included in the 
report are scant. The pituitary tumor was 
composed primarily of chromophobe cells with 
some acidophilic elements. Crooke’s change was 
seen in the uninvolved adenohypophysis. The 
metastatic nodules in the liver consisted entirely 
of acidophilic cells. 

Feiring and co-workers!? have published a 
study on primary carcinoma of the pituitary. 
The authors describe a woman with the clinical 
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manifestations of hypopituitarism and a histolog- 
ically proven chromophobe tumor of the 
adenohypophysis in whom Cushing’s syndrome 
subsequently developed. At autopsy a chromo- 
phobe cell carcinoma of the adenohypophysis 
was found with three metastatic foci involving 
the dura of the anterior cranial fossa. There 
were no other primary neoplasms. The basophils 
of the uninvolved adenohypophysis showed 
Crooke’s hyaline change. 

Does the finding of primary malignant tumors 
of the adenohypophysis indicate that this organ 
may at times be the site of the initiating lesion of 
Cushing’s syndrome? 

Pituitary changes consisting of basophilism 
and Crooke’s hyaline change have been constant 
findings in Cushing’s syndrome, although their 
significance has remained uncertain. Several 
observations, however, point to a relationship of 
the basophil cells to ACTH metabolism. These 
cells are increased in number in Cushing’s 
syndrome and decreased or absent in Addison’s 
disease. The administration of ACTH or cortis- 
one to patients produces pituitary basophilism, 
as well as a clinical picture resembling Cushing’s 
syndrome.®? Finally Marshall, using the fluores- 
cent antibody technic, has localized adreno- 
corticotrophin in the pituitary basophils. '* 

In the patients reported by Forbes!! and by 
Feiring and co-workers’? the pituitary tumors 
were not composed of basophil cells and might be 
regarded as incidental findings. On the other 
hand, a relationship between the pituitary 
neoplasms and Cushing’s syndrome is quite 
probable in the patients reported by Cohen and 
Dibble'® and by us, since in these instances both 
the pituitary tumor and its metastases were 
composed of basophil cells. It appears, therefore, 
that in exceptional instances the adenohypophy- 
sis may be the site of the initiating lesion. 

Numerous instances of Cushing’s syndrome 
associated with primary benign or malignant 
neoplasms of the adrenal cortex have been 
reported. The initiating role of these neoplasms 
is shown by the regression or disappearance of 
the disease following surgical extirpation.*® 

In a large number of patients with Cushing’s 
syndrome the morphologic findings consist of 
bilateral adrenocortical hyperplasia and _pitui- 
tary basophilism. The significance of either 
lesion is not clear since adrenal cortical hyper- 
plasia can be produced by ACTH administra- 
tion and pituitary basophilism may be induced 
by either exogenous ACTH or cortisone. It is 
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apparent that in these cases adrenocortical 
hyperplasia and pituitary basophilism might 
merely represent a secondary morphologic 
expression of an altered anterior pituitary- 
adrenal cortex balance, rather than the primary 
initiating factors. The problem of the site of 
primary disturbance in these patients might be 
resolved by the determination of pituitary 
adrenocorticotrophin production in _ patients 
with bilateral adrenal cortical hyperplasia. The 
presence of high circulating adrenocortico- 
trophin would indicate the primary role of 
the anterior pituitary whereas a decrease of 
circulating adrenocorticotrophin in the presence 
of high blood corticoid levels would point to a 
primary disturbance of the adrenal cortex. A 
number of observations concerning circulating 
adrenocorticotrophin have been reported but 
the results are too contradictory to permit con- 
clusions. 

It appears that Cushing’s syndrome represents 
the effects of an altered adenohypophyseal- 
adrenocortical balance. The site of the primary 
disturbance may in rare instances be in the 
adenohypophysis, as suggested by our patient, 
but more frequently it can be localized in the 
adrenal cortex. In a large number of patients, 
however, the initiating lesion cannot at present 
be determined. 


SUMMARY 


A basophil cell carcinoma of the anterior 
pituitary, with multiple liver metastases, was 
found at autopsy in a young Negress with classic 
Cushing’s syndrome. These findings indicate 
that in rare instances the adenohypophysis may 
be the site of the initiating lesion of this disorder. 
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Cruveilhier-Baumgarten Syndrome’ 


Review of the Literature and Report of a Case 


TsunG O. CHENG, M.D., GEORGE C. SuTTON, M.D. and Don C. SUTTON, M.D. 
Chicago, Illinois 


N 1833 Pegot! described, in an alcoholic 
soldier, a slight murmur over subcutaneous 
abdominal varices. Necropsy revealed a 
large spleen, ‘‘small liver” and a “‘patent umbili- 
cal vein.’”’ An account of this case was also 
published by Cruveilhier? in 1835. A more 
detailed description of the venous hum some- 
times occurring in cirrhosis was given in 1868 by 
Trousseau and Sappey* who, at necropsy of such 
a case, dissected the portosystemic venous 
anastomoses in the falciform ligament and 
abdominal wall. In 1907 Baumgarten‘ reported 
a case of a sixteen year old boy in whom the 
clinical and pathologic findings were similar to 
those reported by Cruveilhier. The name 
‘“‘Cruveilhier-Baumgarten cirrhosis’ was intro- 
duced in 1922 by Hanganutz.°® 
Armstrong and associates® in 1942 made an 
extensive review of the literature, tabulated the 
pertinent data of fifty-two previously reported 
cases and added three more cases. Prior to 1942 
ten other cases of this syndrome had been 
recorded by various authors.’7~'! Since Arm- 
strong’s review twenty more cases!?~*% have 
been published, bringing the total number now 
reported to eighty-five. The purpose of this 
article is to report another instance of this 
syndrome. 


CASE REPORT 


A fifty-two year old white man was admitted 
to the Cook County Hospital on August 6, 1953, 
with the chief complaints of sudden onset of 
weakness, dizziness and cold sweats followed by 
passage of two tarry stools twenty-four hours 
before. 

There was no past history of illness until 1943 
when he had a “bloody dysentery” while in a 
concentration camp in Germany. In 1945 a 
slightly prominent and tortuous vein was noted 


by the patient over the lower abdomen, but 
he attributed it to the innumerous physical 
torments he received during the period of 
imprisonment. Since he felt well otherwise, no 
attention was paid to it. In 1948 the patient 
had some mild epigastric pain lasting several 
weeks. X-ray films of the gastrointestinal tract 
were taken and a diagnosis of gastritis was made 
by the German doctor in the concentration 
camp. In 1949 the patient had an episode of 
icterus and was told he had “‘liver trouble.”’ 
Because of occasional epigastric distress x-ray 
films of gastrointestinal tract were obtained 
twice that year and both series were reported 
to be normal except for a small traction divertic- 
ulum at the level of the tracheal bifurcation. 
Since 1950 the patient had remained fairly 
well except for occasional heart burn and post- 
prandial fullness. No melena was observed at 
anytime. 

The patient drank alcoholic beverages very 
moderately. His nutritional status was poor 
during the years he was interned. 

On examination the patient was found to be a 
well developed but rather poorly nourished 
white man who appeared slightly pale. The 
body temperature was 98°F, by mouth, the pulse 
rate was 80 per minute, respiratory rate 24 per 
minute, and the blood pressure 120/80. There 
was no icterus of the sclera. The chest was clear. 
The heart was not enlarged, had a regular 
rhythm and there was no murmur. 

The abdomen was scaphoid, soft and non- 
tender. The liver was palpable 5 cm. below the 
right costal margin, soft and non-tender, and its 
edge was even and blunted. The spleen was 
readily palpable to 3 cm. below the left costal 
margin and firm in consistency. No ascites was 
demonstrable. Beginning from about 2 cm. 
above the umbilicus and slightly to the left, 


* From the Preble Laboratory and Department of Medicine, Cook County Hospital, and the Department of Medicine 
Northwestern University Medical School, Chicago, III. 
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Fic. 1. Photograph of the abdominal wall vein. A, 
direction of blood flow; B, maximal intensity of the 
murmur and the thrill. 


several cirsoid prominent veins were seen; they 
joined below the umbilicus to form one promi- 
nent tortuous vein coursing down the abdominal 
wall mainly over the left rectus muscle, crossing 
the inguinal ligament at about its middle and 
disappearing just beneath it. (Fig. 1.) No caput 
medusae was present. The vein filled from above 
and was made particularly prominent by forced 
expiration against a closed glottis. A continuous 
loud, roaring murmur, reminding one of a train 
rushing through a tunnel, was heard over a 
penny-sized area 2 cm. below and to the left 
of the umbilicus, where it was maximal in 
intensity. The murmur was also audible with 
diminishing intensity over a trapezoid area 
bounded laterally by the prominent tortuous 
vein, superiorly by a line drawn through the 
umbilicus, inferiorly by the pubic bone and 
medially by the linea alba. It could also be 
heard faintly just across the middle line. (Fig. 2.) 
Light digital palpation over the site of maximal 
intensity revealed a continuous thrill. The mur- 
mur was more or less continuous, and had no 
systolic or diastolic accentuation. It became 
slightly louder with deep inspiration and waned 
during expiration, but became strong again 
toward the end of expiration. The murmur 
disappeared with increasingly firm pressure by 
the stethoscopic piece. Pressure just below the 
site of maximal intensity over the vein definitely 


reduced the intensity of the murmur but did not 
obliterate it entirely. Pressure applied further 
down the course of the vein did not seem to alter 
the intensity of the murmur, nor did pressure 
applied above the site of maximal intensity. The 
murmur could be made to disappear entirely 


Fic. 2. Distribution and intensity of the murmur. 


by making the rectus contract. When the rectus 
relaxed again, the murmur could be heard to 
return gradually in a hesitant and whining 
manner until it resumed its loud continuous 
roaring character again. The murmur was not 
affected by change of position. 

A sound tracing of the para-umbilical mur- 
mur with the stethoscopic piece placed over the 
site of maximal loudness and a concomitant 
electrocardiogram were made. (Fig. 3.) The 
continuous quality of the murmur was again 
noted. 

Laboratory studies included a normal urinaly- 
sis and a negative blood Wassermann reaction. 
The stool was positive for occult blood by the 
benzidine test. The hemoglobin was 56 per cent, 
and the red blood count 2.82 million. The white 
blood count was 2,000. The differential count 
was 61 per cent segmented, 3 per cent non- 
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Fic. 3. Sound tracing of the umbilical murmur and simultaneous electrocardiogram. Note the continuous nature of 


the murmur. 


segmented polymorphonuclear leukocytes, 28 
per cent lymphocytes, 4 per cent monocytes 
and 4 per cent eosinophils. Platelet count was 
normal. Blood non-protein nitrogen was 41 mg. 
per cent. Total protein was 6.2 gm. per cent, 
total cholesterol 300 mg. per cent, serum phos- 
phorus 3.4 mg. per cent, alkaline phosphatase 
3.5 Bodansky units per cent, gamma globulin 
1.2 gm. per cent, thymol turbidity 4.3 units and 
cephalin-cholesterol flocculation test negative. 


jected subcutaneously. Blood counts were re- 
peated at ten-minute intervals until the pulse, 
blood pressure, respiration and splenic con- 
traction reached their maximum stimulation and 
then were continued at fifteen-minute intervals 
until the spleen had relaxed. The results are 
tabulated in Table 1. At the height of the 
adrenalin stimulation—as shown by the maximal 
splenic contraction, rise of blood pressure and 
increase in pulse and respiratory rate—the 


TABLE I 


Blood Pressure | Respiration Pulse 


Before adrenalin 112/80 22 92 
After adrenalin 
122/68 24 | 96 
134/70 28 108 
30 min. ..... 122/64 28 108 
45 min... ... 116/64 24 96 
60 min...... 


| 112/60 | 22 


| 
| 
| 
| 


| | 


| 
Spleen | White Blood Count | Red Blood Count Hg (%) 


3cm. | 1,900 3,300,000 58 


| | 
6,400 ay 60 
38 | 60 
2,600 3,390,000 60 
| 


A bromsulphalein test using a dosage of 2 mg. per 
kilo of body weight showed 6 per cent retention 
at the end of thirty minutes. The prothrombin 
time was normal. 

The sternal bone marrow was moderately 
cellular. Megakaryocytes were normal. The 
nucleated red cell to white cell ratio was ap- 
proximately 1:1. Erythropoiesis was normo- 
blastic. Granulopoiesis was intact. Eosinophils, 
lymphocytes and plasma cells were slightly 
increased. 

An “adrenalin test’? was done as follows: dur- 
ing a fifteen- to thirty-minute baseline period, 
under basal metabolic conditions, the pulse, 
blood pressure, respiration and_ preliminary 
complete peripheral blood studies were obtained 
and the splenic outline was traced. Epinephrine 
chloride, 0.5 cc. of a 1:1000 solution, was in- 
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total white count was found to have risen from 
1,900 to 9,900 while the red cell count, hemo- 
globin and platelet count remained the same. 

Roentgenogram of the chest did not disclose 
any abnormality except for an old healed frac- 
ture of the left second rib. Roentgenologic 
examination of the esophagus and stomach 
revealed no varices or other abnormalities other 
than a small traction diverticulum at the mid- 
portion of the esophagus. The stomach and the 
duodenum were normal. The liver and spleen 
shadows appeared enlarged. Barium enema ex- 
amination revealed a normal large bowel. 
Cholecystogram revealed a normal functioning 
gallbladder with no visible stones. 

A needle biopsy of the liver revealed normal 
liver cell architecture with only a few scattered 
small foci of round cell infiltrations and rather 
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conspicuous venous sinuses at places. No 
atrophy, fibrosis or cirrhosis were seen. 

To prove that the abdominal vein communi- 
cated with the portal venous system and must 
therefore be directly draining the alimentary 
tract, a glucose tolerance test was performed. 


TABLE II 
BLOOD GLUCOSE LEVELS IN THE ABDOMINAL WALL VEIN 
AND THE ANTECUBITAL VEIN AFTER ORAL GLUCOSE 
ADMINISTRATION 


Time after Concentration in Ab- Concentration in 


Glucose dominal Wall Vein | Antecubital Vein 
(Min.) (mg. %) (mg. % 
0 130 130 
30 234 189 
60 200 180 
100 150 140 


After fasting venous samples had been drawn 
from both the abdominal wall vein and a left 
antecubital vein, 50 gm. of glucose in 50 per 
cent solution was given orally. Further venous 
samples from both sites were taken simul- 
taneously thirty, sixty and one hundred minutes 
later. To facilitate more frequent sampling, drip 
infusions of heparinized normal saline solution 
were given into both the abdominal and ante- 
cubital veins. The results of the test are tabu- 
lated in Table n. It should be noted that in the 
fasting state the glucose concentration in the 
two veins was the same; and during the sixty 
minutes after the glucose administration the 
level in the abdominal vein was conspicuously 
greater than that of the antecubital vein, with 
the peak level at thirty minutes. 

A venogram of the abdominal wall vein was 
made. (Fig. 4.) Blood flow in the vein was 
stopped by digital pressure applied three 
fingerbreadths above the inguinal ligament. A 
needle was introduced above and close to the 
point of occlusion and 20 cc. of a radiopaque 
solution (diodrast®) injected retrograde to the 
flow. The surface marking of the umbilicus 
was shown. (Fig. 4F.) The tortuous inferior 
portion of the vein (Fig. 4A) was seen to divide 
below the umbilicus (Fig. 4B) into three branches: 
one going toward the umbilicus (Fig. 4D), one 
going to the right and then downward (Fig. 4E), 
and one going upward (Fig. 4C). The branch 
that went upward became much attenuated at a 
level 2 cm. above the umbilicus (Fig. 4C), and 


Fic. 4. Venogram of the abdominal wall vein. A, 
tortuous main part of vein; B, point of trifurcation of 
vein; C, continuation of the vein upward to join the 
lateral thoracic veins (slightly retouched); D, branch 
toward the umbilicus; E, branch coursing to the right; 
F, surface marking of the umbilicus. 


could be traced along the projection of the left 
vertebral border as far up as the level of the 
first lumbar vertebra, to communicate superiorly 
with the lateral thoracic veins. Fig. 4B repre- 
sented the point where the four veins (Fig. 4A, 
C, D and E) met, and was also the site where the 
murmur was heard loudest and the thrill pal- 
pated. The injection was unfortunately followed 
by complete thrombosis of the vein. 

The superficial abdominal vein measured 
about 15 cm. long in its entire length and con- 
tained approximately 20 cc. of diodrast. This 
portion when emptied of its blood filled again 
in about three seconds. The blood flow through 
the abdominal wall vein was thereafter believed 
to be approximately 400 cc. per minute. 

The patient had no bleeding during the stay 
in hospital and gained five pounds in weight. He 
was discharged in good health on September 10, 
1953, with supportive therapy. 


COMMENTS 


The Cruveilhier-Baumgarten syndrome is a 
rare Clinical entity characterized by the presence 
of unusually prominent para-umbilical veins, 
evidence of portal hypertension, atrophic liver, 
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splenomegaly and the demonstration of a venous 
hum, frequently with a thrill, at the site of the 
para-umbilical circulation.*! From the analysis 
of Armstrong and associates® it appears that 
cases presenting the syndrome and with adequate 
necropsy description can be divided into two 
main groups. One group fulfilled the criteria of 
Cruveilhier and Baumgarten as instances of 
congenital patency of the umbilical vein and 
atrophy of the liver with little or no cirrhosis 
and splenomegaly. This combination is desig- 
nated ‘“Cruveilhier-Baumgarten disease’ (in 
contrast to “‘syndrome’’). In other words, con- 
genital patency of the umbilical vein either 
alone (Cruveilhier) or associated with con- 
genital hypoplasia of the portal system (Baum- 
garten) may constitute an individual disease 
entity. Armstrong et al. noted five such cases in 
their article, including one of their own. A 
review of the literature since then reveals only 
one additional case,'* thus bringing the total 
number of cases of Cruveilhier-Baumgarten 
disease to six. Any other disease, however, which 
is associated with a clinical picture of portal 
hypertension (generally with splenomegaly) with 
unusually prominent umbilical collaterals as 
manifested by dilated visible abdominal veins, 
murmur and thrill, may properly be said to 
present the Cruveilhier-Baumgarten syndrome. 
The term “Cruveilhier-Baumgarten cirrhosis,” 
introduced in 1922 by Hanganutz and fre- 
quently used since by French authors, is un- 
desirable and misleading since no particular 
type of cirrhosis has been proved to exist and 
neither Cruveilhier nor Baumgarten ever as- 
cribed any importance to cirrhosis in the disease 
process. 

It appears appropriate to our purpose: to 
review briefly the development of the portal 
system and its collaterals and also the role of 
the umbilical vein in portal circulation. In 
prenatal life the paired vitelline veins from the 
yolk sac and the paired umbilical veins, origi- 
nally from the allantois but later fron: the pla- 
centa, open independently into the common 
sinus venosum of the heart until the developing 
liver intercepts them and breaks them up into the 
anastomosing sinusoids of the liver. The left 
umbilical vein also maintains a direct connection 
with the sinus venosum by means of the ductus 
venosum. The right umbilical vein disappears 
early. As the capillaries of the liver develop into 
their final state, the adult portal vein takes form 
out of the right and left vitelline veins, and the 
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left umbilical vein empties into the left branch 
of the portal vein. Before birth most of the 
placental blood is shunted directly from the left 
umbilical vein to the atrium of the heart 
through the ductus venosum. Baumgarten 
suggested in 1908 that a congenital hypoplasia 
of the portal tree increases portal venous pressure 
which would then shunt blood through a large 
patent umbilical vein to the systemic veins. 
There is some evidence that such a situation 
might produce further changes in the liver. 
Bainbridge and Leathes*® experimenting with 
cats and dogs, and Rous and Larrimore** with 
rabbits, found that experimental portal vein 
obstruction led to atrophy with or without 
marked connective tissue replacement. After 
birth the umbilical vein atrophies within the 
falciform ligament to form the ligamentum 
teres and the ductus venosum forms the liga- 
mentum venosum. However, terminal 
portion of the umbilical vein often remains 
patent in otherwise normal adults, as demon- 
strated by Baumgarten in sixty autopsies, 
and is often referred to as the Rest-Kanal of 
Baumgarten.** The Rest-Kanal is often utilized 
in collateral circulation in portal hypertension 
in addition to the usual potential collateral 
connections of the para-umbilical veins with the 
thoraco-abdominal veins. The whole umbilical 
vein occasionally may remain patent and the 
association of this finding with atrophy of the 
liver, large spleen and portal decompensation 
was first described by Pegot! and Cruveilhier.? 
In either instance the excessive development of 
collateral circulation around the umbilicus in a 
patient with portal hypertension of whatever 
cause may lead to a clinical picture reported 
as an example of Cruveilhier-Baumgarten 
disease. 

To date, the demonstration in a living person 
of a patent umbilical vein and its communication 
with the portal system has proved difficult and 
inconclusive. Venogram with a radiopaque 
dye had been successfully carried out by Celis 
and associates*® who were the first to utilize this 
technic for the in vivo demonstration of patency 
of the umbilical vein and its connection with the 
portal system. Another ingenious method of 
confirming the clinical diagnosis of a superficial 
vein as a portal-anastomotic channel is a simple 
biochemical method first suggested by Sherlock 
and Walshe.*® If the abdominal vein communi- 
cates with the portal venous system, its blood 
must drain the alimentary tract. In our case the 
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conspicuously greater level of blood glucose in 
the abdominal wall vein than in the antecubital 
vein during the sixty-minute interval after 
glucose was given by mouth confirmed beyond 
doubt the clinical impression that the abdominal 
vein actually communicated with the portal 
vein. This is the second case in the literature in 
which this biochemical method of establishing 
the diagnosis of a portal anastomotic vein was 
employed. 

It is suggested, on both clinical and radio- 
graphic grounds, that in our patient some of 
the portal blood entered a para-umbilical vein, 
or its like, to merge through a small para- 
umbilical hernia and join the superficial infer- 
ior epigastric vein which in turn joins the great 
saphenous vein just below the inguinal liga- 
ment. This vein also joins superiorly with 
the lateral thoracic veins, tributaries of the 
axillary veins. This latter communication is 
readily seen on the venogram (Fig. 4C). 

Total blood flow through the liver in man is 
estimated*’ at 1,085 to 1,845 cc. per minute per 
1.73 M? of body surface, with an average flow 
of 1,497 cc. Of this 12 to 25 per cent is from 
the hepatic artery. The anastomotic abdominal 
vein was estimated to carry about 400 cc. per 
minute. It can therefore be assumed that the 
collateral abdominal channel was carrying 
one-half to one-quarter of the portal venous 
blood directly into the left great saphenous vein. 

In the clinical diagnosis the murmur is of 
great importance, and it is the presence of the 
unusual murmur in these cases that differentiates 
them from other diseases of the liver and gives 
them the label of the Cruveilhier-Baumgarten 
syndrome. The presence of this murmur is so 
pathognomonic of the syndrome that Bloom?*® 
stated that its presence “‘makes laboratory tests 
for liver function, including liver biopsy with its 
attendant changes, largely unnecessary for 
establishing the diagnosis.” The murmur is 
dependent upon the formation of anastomoses 
between the portal and systemic circulation. 
Thayer** reviewed the venous murmurs in 
cirrhosis and classified them according to site 
and dilated collateral veins of origin. Armstrong 
et al.© gave a comprehensive discussion on the 
various reported means of utilization of the 
umbilical vein in portal collateral circulation as 
well as the more usual connections through the 
para-umbilical veins. Recently Bloom? rendered 
an excellent account of the history of and clinical 
observations on venous hums in cirrhosis. The 


murmur is definitely of venous origin. In nine- 
teen cases reported in the literature of abdominal 
bruits and thrills during life in patients with 
portal hypertension, none exhibited an arterio- 
venous communication.*? The murmur is loud 
and continuous and has been described as a 
roar, a “mill-like’? murmur, a hollow spinning- 
wheel sound, a grinding sound, the sound of a 
high wind blowing around a corner, or a whining 
murmur.!® The character and intensity of the 
murmur are usually not influenced by the 
cardiac cycles, although accentuation may occur 
during systole”® or, rarely, in diastole.*” Fluctua- 
tion of the murmur usually occurs with the 
phases of respiration. Change of posture may or 
may not alter the intensity of the murmur. The 
murmur is usually localized to the region of the 
umbilicus or to the xiphoid process,*® but 
radiation may sometimes be considerable. A 
number of cases have been reported in which 
transmission of the hum occurred upward over 
the sternal region.’:* Occasionally the thoracic 
distribution is the salient feature. [tis particularly 
in these cases that confusion may arise, the 
most frequent error being a diagnosis of con- 
genital heart disease, as pointed out by Gwyn.’ 
Occasionally more than one focus of sound may 
be present.® A thrill is often present at the site of 
maximum intensity of the hum and is usually 
detected by light finger pressure. Both the hum 
and the thrill can be made to disappear with 
firm pressure. The mechanism of the production 
of the murmur is still unsettled, although its 
dependence upon the venous anastomoses is 
beyond doubt. Gambarati,*® Bates!® and others 
have considered the murmur to arise in the 
inferior vena cava narrowed by _ perivenous 
hepatic fibrosis. This view is not substantiated 
by necropsy findings, the vessel being invariably 
normal. Thayer** emphasized the superficial 
origin of the phenomenon. He considered it to be 
produced by blood passing under pressure 
through the varying caliber of the abdominal 
varicosities, either from small vessels into large 
ones or vice versa, or indeed the passage of blood 
through a single vessel with varicose dilatations. 
The readily palpable thrill would certainly 
suggest that the veins in which the vibration 
arose must have been in or in close apposition to 
the abdominal wall. This is the view of Lemierre 
and Garcin® and Hall.’ Armstrong et al. pro- 
posed that the murmur is due to the “passage of 
blood to an area of different caliber or direction, 
or the eddying of current in a blind, dilated 
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venous sac or pouch, or it might also be produced 
at points of constriction in the course of a dilated 
tortuous vein.’’® This view is supported by the 
clinical features and necropsy findings of cases 
previously reported, and by the circumstances 
of the case here presented—the maximal intensity 
of the murmur and the thrill being at the site 
(Fig. 4B) where the currents of the four tortuous 
veins met. When no obvious subcutaneous 
varicosities are present, it is probable that 
necropsy would reveal the presence of varicosities 
not too deeply buried in the abdominal wall. 
Yater and Kenrick! stated that if the murmur 
is merely the result of blood flow from small 
vessels into larger ones in or close to the ab- 
dominal wall, it is then not necessary to assume 
that patency of the umbilical vein exists. Bloom?® 
also mentioned that even when all the necessary 
factors for the production of hum appear to be 
present (that is, portal hypertension and porto- 
systemic anastomosis with abdominal varicosities) 
no sound may be heard. Indeed, among the fifty- 
five cases reported by Armstrong et al., seventeen 
of the patients showed patent umbilical or para- 
umbilical veins and had either a hum or a thrill, 
or both, but there were three who had a mur- 
mur but no patent vein was demonstrated 
whereas three others had a patent vein at 
necropsy but no hum could be elicited during 
life. Furthermore, it is quite common to meet 
with extreme hepatic cirrhosis in the absence 
of dilated channels in the falciform ligament 
and abdominal wall. 

Other additional clinical criteria for the 
diagnosis of the Cruveilhier-Baumgarten syn- 
drome are splenomegaly®!? with or without 


hepatomegaly, eosinophilia,!? anemia® and per- 


sistent leukopenia.*!*:?4 All these findings are 
present in our case. The persistent leukopenia 
is apparently on the basis of hypersplenism as 
demonstrated in our case by the strongly 
positive Doan’s adrenalin test.*° 

The pathogenesis of this disease apparently 
depends on two factors: a congenital and an 
acquired one. The umbilical vein must remain 
as a potentially patent structure after birth 
(analogous to the congenital theory of a weak or 
wide hiatal aperture in esophageal hiatus 
hernia). In addition, an acquired lesion any- 
where along the portal vein, in the liver, or in 
the hepatic vein must be present. The most 
frequent lesion is, of course, cirrhosis of the 
liver, more than 90 per cent of the cases reported 
in the literature being attributable to that. 
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However, such other less frequently encountered 
conditions as hypoplasia or stenosis of the portal 
vein, thrombosis of hepatic or portal veins, 
cavernous transformation of the portal vein, 
etc., could conceivably give rise to a similar 
clinical picture. Such lesions, we believe, may 
well have existed in some of the reported cases 
in which cirrhosis was not found. 

Treatment is medical. Caution is especially 
advised against surgical intervention in this 
type of case.*® Splenectomy is of no value and 
particularly contraindicated because of the 
danger of hemorrhage from the greatly dilated 
venous channels in the abdominal wall.®.?*.*1*9 
Havens and Gambill®® cautioned against the 
increased danger of doing paracentesis, perito- 
neoscopy or biopsy of the liver in this condition. 
Successful results, however, were reported by 
Kennedy and Rousselot*‘ and Santy et al.?’ after 
splenectomy and splenorenal anastomosis. 


SUMMARY 


A case of Cruveilhier-Baumgarten syndrome is 
presented, with a discussion of the important 
clinical features of this entity, which include a 
prominent para-umbilical vein, a venous hum 
and a thrill at the site of the para-umbilical 
circulation, splenomegaly with or without 
hepatomegaly, anemia, eosinophilia and _per- 
sistent leukopenia. The pathogenesis of the 
disease is also briefly discussed. 

The diagnosis depends on the physician’s 
awareness of this entity and can usually be made 
by careful observation and auscultation of the 
abdomen when any disease resulting in portal 
hypertension, notably cirrhosis, is present. 

We believe this is the first case of Cruveilhier 
Baumgarten syndrome in which definitive 
confirmation by a glucose tolerance test of the 
portal anastomotic nature of a dilated abdominal 
vein was rendered. 

The case here presented is probably another 
example—therefore the seventh in the literature 
—of Cruveilhier-Baumgarten disease (rather than 
syndrome) in view of the normal findings at liver 
biopsy and other criteria. However, since only 
necropsy affords definitive confirmation, we 
designate our case as Cruveilhier-Baumgarten 
syndrome, the eighty-sixth such case described 
in the literature. 
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T is well recognized that pulmonary fibrosis is 
a common sequel to chronic or repeated 
pulmonary infection of all types, sarcoidosis, 
irradiation, infarction of the lungs and exposure 
to agents such as silica and beryllium.! Pul- 
monary fibrosis of unknown origin is a rare 
condition which is being recognized with 
increasing frequency both clinically and patho- 
logically. The close similarity of some of these 
latter cases has warranted their being classified 
as the same disease entity. The classic example of 
this is the acute diffuse interstitial fibrosis of the 
lungs first described by Hamman and Rich? and 
subsequently by others,*!° with some modifica- 
tion and extension of the original criteria. The 
type and degree of functional impairment that 
accompanies pulmonary fibrosis, regardless of 
the origin, seems to depend for the most part 
upon the pattern rather than the extent of 
fibrosis.*** The purpose of this paper is to report 
a patient presenting severe pulmonary fibrosis 
of undetermined etiology with progressive 
cardiopulmonary disability and death in whom 
extensive study was possible. 


CASE REPORT 


L. W. H., a thirty year old white farmer, was 
admitted to the Veterans Administration Hospi- 
tal, McKinney, Texas, for the twelfth time 
on May 26, 1953. His present illness began in 
March, 1949, with the sudden onset of a severe, 
non-productive cough, frequently accompanied 
with nausea and vomiting. The cough progressed 
in severity and became productive of 1 to 2 
ounces of clear mucoid sputum daily. There 
was a weight loss of 40 pounds in three months, 
but only slight loss of appetite. Exertional 
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dyspnea and weakness became so marked he was 
unable to continue work as a farmer. The 
sputum examinations for tubercle bacilli and 
tuberculin skin tests performed by his private 
physician were said to be negative. Following a 
chest x-ray at another institution he was advised 
that he probably had pulmonary tuberculosis. 
For this reason he was admitted for the first 
time on October 27, 1949. Upon admission he 
denied chest pain, hemoptysis, night sweats, 
wheezing respirations, previous pulmonary in- 
fections and exposure to sources of beryllium, 
silica or other unusual dusts. Other positive 
historical points included: occupation as a 
farmer with exposure to farm and fertilizer dusts; 
service in U. S. Navy from 1942 to 1948 with 
tours in the Southwest Pacific; ‘“‘fever’? while in 
New Guinea in 1944; gonorrhea in 1945; 
‘*mumps” in 1948; and occasional nocturia with- 
out dysuria. In the month prior to onset of 
symptoms he had assisted in razing a chicken 
house and an old home, being exposed to con- 
siderable dust each time. Acute respiratory 
symptoms on these occasions were denied. 
Physical examination revealed a thin, under- 
nourished, young white male who appeared 
chronically ill. Blood pressure was 104/74 mm. 
Hg, pulse 80, temperature 98.6°F., and respirations 
20. Tactile fremitus was increased over the right 
lower lung posteriorly but there were no rales. 
A 1.5 cm. pigmented nevus was present on the 
lower back and a few small axillary lymph nodes 
were palpable. Routine laboratory studies 
revealed: White blood count of 14,500, with 78 
per cent neutrophils, 16 per cent lymphocytes, 5 
per cent monocytes and 1 per cent eosinophils; 
hemoglobin 13.5 gm. per cent; corrected sedi- 
mentation rate of 28 mm. in one hour; normal 


* From the Medical Chest and Laboratory Services, and the Cardio-Respiratory Laboratory, Veterans Administration 
Hospital, McKinney, Texas, and the Southwestern Medical School of the University of Texas, Dallas, Texas. 


puny, 1954 


; 
£3 
4 
> 
4 
ay 
a 
4 


152 Chronic Granulomatous Pneumonitis—DuBose et al. 


urinalysis; and negative serologic test for 
syphilis. The hospital course was uneventful 
except for persistence of cough, dyspnea and 
weakness with occasional temperature elevations 
to 100°r. Repeated cultures of sputum and 
gastric washings for tubercle bacilli and fungi 
were negative. Skin tests for tuberculin (PPD), 
coccidioidin and aspergillin were negative, but 
histoplasmin (1:1000 diluent) gave a 1+ 
reaction. Serum total proteins were 7.9 gm. per 
cent, with albumin-globulin ratio of 1.3:1. 
The cephalin cholesterol flocculation test was 
3+ and the thymol turbidity test 2 units. 
Histologic and bacteriologic examination of 
bone marrow and of lymph nodes taken from 
two sites failed to reveal abnormalities. Cytologic 
studies of bronchial washings were also negative. 
The vital capacity was 3.8 L. Admission chest 
x-ray (Fig. 1A) revealed extensive and diffuse 
pulmonary infiltrations with exudative and 
fibrotic components suggesting an acute granu- 
lomatous process. Prominence of the pulmonary 
artery segment was also present. Other x-ray 
studies, including bone survey, cardiac fluoros- 
copy and planigraphic studies for mediastinal 
and hilar nodes, were negative. Bronchoscopy 
was not helpful. Because of failure to establish 
a diagnosis, exploratory thoracotomy was 
performed and biopsy of the lung was taken. At 
the time of surgery nodular lesions of various 
sizes were found throughout the entire lung on 
inspection and palpation. There was no enlarge- 
ment of mediastinal or hilar nodes. The histo- 
logic report on the sections through the gran- 
ulomatous lesions was “chronic granulomatous 
pneumonia, etiology undetermined.” (Fig. 2.) 
Therapy included prolonged courses of penicillin 
and aureomycin without change. A trial dose of 
x-ray therapy was given to a small area of one 
lung with subsequent slight clearing of the 
process. The patient, relatively unchanged, was 
discharged May 11, 1950. 

For the next twelve months the patient got 
along fairly well without specific therapy but 
continued to have a non-productive cough, 
exertional dyspnea and easy fatigability. There 
were occasional temperature elevations to 100— 
101°F., and he seemed especially sensitive to 
dusts. Exposure to dust from the harvesting of 
hay on his farm was followed by acute respiratory 
symptoms and high fever. During this period he 
was admitted to the hospital on four occasions, 
twice for follow-up examinations and twice for 
x-ray therapy to the lungs. He received 2,400 r 


to the right lung in August, 1950, and 2,600 r to 
the left lung in December of the same year. It 
was thought that each lung showed some clearing 
of the infiltrate after receiving x-ray therapy but 
this was temporary and the patient noted little 
subjective change. Sputum studies again were 
negative for tubercle bacilli and fungi. 

The sixth admission was on June 16, 1951, 
because of right pneumothorax with 30 per cent 
collapse. This subsequently increased, requiring 
closed thoracotomy because of increasing re- 
spiratory embarrassment. He was discharged on 
August 17, 1951, with a 10 per cent residual 
right pneumothorax which persisted until about 
May, 1952. A small apical pneumothorax was 
noted on the left on two occasions but did not 
require specific therapy. 

He was again admitted August 21, 1951, be- 
cause of sudden onset of severe pain in the right 
costovertebral angle radiating into the right 
flank and right lower quadrant of the abdomen. 
This was followed in several hours by a hard 
shaking chill and fever to 104°r. Flat plate and 
KUB films revealed no abnormalities. Several 
urinalyses showed only a few white blood cells in 
the sediment and cultures were negative. Re- 
peated blood cultures, including specific efforts 
to culture brucella, were also negative. Ag- 
glutination studies were normal. Bone survey 
films again revealed no abnormalities. Skin tests 
were repeated and again were negative, except 
for a 3+ reaction to 1:1000 histoplasmin. A 
right supraclavicular lymph node biopsy was 
also negative. 

The temperature returned to normal on the 
day of admission and remained normal, with 
the pain subsiding entirely by the third hospital 
day. Because of some progression of his pul- 
monary disease by x-ray, and the slow, downhill 
course Clinically, it was decided to give a trial 
course of ACTH. Beginning September 28, 1951, 
10 mg. was given intravenously daily for seven 
days. The drug was stopped because of develop- 
ment of edema, and a diuresis with a 9 pound 
weight loss followed. The course of his disease 
was not significantly altered and he was dis- 
charged on October 12, 1951. 

The patient returned for his eighth hospital 
admission on November 21, 1951, with symp- 
toms unchanged except for increase in exertional 
dyspnea. Laboratory studies including liver and 
renal function tests were all within normal limits, 
except for 19 per cent retention of bromsulfalein 
dye. The electrocardiogram was compatible 


AMERICAN JOURNAL OF MEDICINE 


: 

fet 

> 
; 
> 

ibe 

Tee a 

~ 

Ags 

ue 

pe 

f 
| 

| 

i » 

pee 

any 

i 


Chronic Granulomatous Pneumonitis—DuBose et al. 15 


Fic. 1. A, October 28, 1949. Admission film showing diffuse pulmonary infiltrations and prominence of pul- 
monary artery segment. B, July 12, 1950. Film showing progression of disease in the right lung. The prominent 
pulmonary artery segment is again noted. C, January 20, 1952. Following ACTH and cortisone therapy. No 
significant change. Note that bullous changes have occurred and there is a pneumothorax on the left. D, 
February 9, 1953. Film taken approximately four months prior to death and after heart failure had supervened. 
The cystic changes in the lungs have become more marked and there is cardiomegaly. 
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Fic. 2. Photomicrographs of the lung biopsy. A, low magnification showing areas 
of necrosis, fibrosis and marked inflammatory reaction; X 50. B, higher magni- 
fication reveals numerous macrophages with foamy cytoplasms, scattered lympho- 
cytes, neutrophils and eosinophils in interstitial tissue and alveoli. Some of the air 
spaces are lined by cuboidal epithelium; X 290. 


with early cor pulmonale. On November 23, 
1951, pulmonary function studies, including 
arterial blood gas determinations, were obtained 
prior to cortisone therapy. These results are 
recorded in Tables 1 and 1 and were interpreted 
as showing severe restriction of ventilation with 
evidence of rather marked disturbance in 
alveolar-capillary diffusion of oxygen. Cortisone 
was begun intramuscularly on December 7, 
1951, and continued until December 26, 1951, 
for a total of 3,025 mg. There was an excellent 
drop in the circulating eosinophils, but on the 
fourteenth day of therapy clinical signs of 


bilateral pneumonia developed, evidenced by 
rales and spiking fever. Even though the chest 
x-ray (Fig. 1C) showed no significant change, 
these signs cleared slowly after five weeks of 
vigorous antibiotic therapy and other supportive 
measures, including intermittent oxygen. Three 
weeks after the onset of the pneumonia a 20 per 
cent pneumothorax developed on the left but 
responded to conservative measures. Pulmonary 
function studies which had been repeated im- 
mediately after cortisone revealed no significant 
changes. (Tables 1 and u.) The patient lost 
23 pounds in weight and when discharged on 
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February 21, 1952, his general condition was 
slightly more deteriorated than on admission. 
He was seen March 20, 1952, because of 
increase in cough, dyspnea and fever for ten 
days. Treatment with antibiotics and aerosol 
bronchodilators was accompanied by consider- 


severe, bilateral, pleuritic chest pain. Physical 
examination revealed no essential change except 
for cyanosis, increased rales in both lungs and 
dyspnea at rest. The chest film again showed no 
change. Shortly after admission the patient 
went into congestive heart failure. This was 


TABLE I 
VENTILATORY FUNCTION STUDIES 

Ventilation 
L/Min/ Before After Predicted 

Treatment Treatment Values 

11-23-51 12-27-51! 
= 

Ventilation 
L/Min/M $.8 & 5.6 L < 4.0L 
Consumption 
cc/Min/M 174 ce 173 ce 130 + 25 ce 
O2 Removal 
Rate cc/L.Vent. 30 cc 31 ce 30 — 40 cc 
inspiratory 
Capacity 1.6L 1.5L 3.48 
Expiratory 
Reserve Volume §25 cc 395 cc 1.OL 
Expiratory (EVC) 
Vital Capacity 1.87 L (42%) 1.78 L (40%) 4.45 L 
One Second (IVC) 
Vital Capacity 990 cc (27%) 950 cc (26%) 3.65 L 
| y 
Ever $00 53% 53% > 82% 
Residual (RV) 
Volume 3250 1675 ce 
Total (TC) 
Capacity 6150 ened 5560 cc 
GY x 100 53% — < 25% 
Maximum Breathin 
Capacity . 66 L (37%) 59 (33%) 180 L 


able symptomatic improvement. X-ray and lab- 
oratory studies did not show significant changes, 
and the electrocardiogram was interpreted as 
showing more evidence of cor pulmonale. 

On follow-up examination July 28, 1952, some 
decrease in cough and sputum was noted but the 
chest x-ray was essentially unchanged in 
appearance. 

The next period of hospitalization, from 
September 23, 1952, to January 26, 1953, was 
precipitated by increase in dyspnea, weakness, 
nausea and vomiting, and the appearance of 


jury, 1954 


further complicated by left pneumothorax 
requiring closed thoracotomy and shortly there- 
after a small right pneumothorax. Because of 
continued bilateral pleuritic chest pain it was 
necessary to give narcotics frequently. During 
this admission CO, retention occurred for the 
first time and cylindruria was noted. Comple- 
ment fixation studies for histoplasmosis were 
negative. * Complement fixation for coccidioides 
was reported as positive in a serum dilution of 


* Courtesy of Dr. M. L. Furcolow, U. S. P. H. S., 
Univ. of Kansas Medical Center, Kansas City, Kansas. 
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1:2 but precipitin tests were negative: these are 
equivocal findings. * 

The problem now was one in management of 
chronic congestive failure, marked chest pain 
and poor nutrition. In spite of his generally poor 
condition, at his request he was allowed to 


pleural spaces and 150 cc. in the pericardial 
sac. 

The right lung weighed 875 em.: the left, 500. 
Both were firm, distended, hypocrepitant and 
covered with moderately thickened, opaque 
pleura. Small subpleural blebs were over all sur- 


TABLE II 
BLOOD STUDIES 

Before After Predicted 

Treatment Treatment Values 

11-23-51 12-27-51 

Restin Exercise After 25 Min. Restin Exercise After 25 Min, 
Room Air | Room Air 100% 02 Room Air | Room Air 100% 02 

Content 
vols 48 47 49 54 $1 SI <50 Vol.s 
pc02 mmHg 34 33 38 < 40 mmHg 
pH 7.45 7.45 7.50 _ —_ — 7.36 - 7.46 
02% Saturation 78% 70% 92s 86s 77% 92% < 96% 
p02 mmHg 32 — _ > 90 mmHg 
Effective 
Alv. p02 mmHg 102 m5 >100 mmHg 
Alveolar - Arterial 
p02 Gradient 58 84 <15 mmHg 
02 Consumption 
cc/Min M2 155 ce 435 cc 174 ce 166 cc 462 cc 173 cc — 
Hematocrit 458 — 45s 48% 47% — 


return home on January 26, 1953, to the care of 
his private physician. 

On February 7, 1953, he was readmitted be- 
cause of progressive failure with anasarca, 
severe pain and marked nausea and vomiting. 
Chest x-ray at this time revealed again the 
widespread infiltrations with localized areas 
of emphysema and cystic changes, with in- 
creased prominence of the pulmonary artery 
segment and marked, generalized cardiac 
enlargement. He responded somewhat to salt 
restriction and mercurials. The patient re- 
turned again for his twelfth and final admission 
on May 26, 1953, with marked anasarca, 
cyanosis and venous pressure of 435 mm. H2O. 
His failure was refractory to all forms of therapy 
and death occurred quietly on July 2, 1953. 
During this final hospitalization there was 
marked cardiac rhythm disturbance, CO, 
retention, depression of serum proteins and 
hypopotassemia. 

Autopsy was started one hour after death. 
The body was poorly nourished and the subcu- 
taneous tissue was decreased. Three thousand 
five hundred cc. of straw-colored fluid were in 
the peritoneal cavity, 200 and 150 cc. in the 


* Courtesy of Dr. C. L. Smith, Univ. of California 
School of Public Health, Berkeley, California. 


faces of the lungs and were more numerous in 
the apices. There was increased resistance to 
sectioning. The cut surfaces were mottled and 
throughout all sections was a network of slender 
bands of depressed gray tissue and cysts with a 
smooth, gray, glistening lining, measuring 0.2 
to 2. cm. The bronchi could be traced, except for 
fine radicles, and were not remarkable. There 
was moderate arteriosclerosis. The hilar lymph 
nodes were not unusually enlarged. 

The heart weighed 280 gm. The right ven- 
tricle was 5 to 6 mm. in thickness, the left 
10 mm. The right heart was dilated and the 
tricuspid ring was 14 cm. in circumference. No 
endocardial or myocardial changes were noted. 
The abdominal viscera and the brain were not 
remarkable. 

Microscopically, diffuse severe interstitial 
fibrosis and small cystic spaces were present in 
all sections. (Fig. 3.) In some areas lung tissue 
was completely replaced by dense fibrous 
tissue. Bronchioles were occasionally compressed 
by surrounding fibrosis. A few contained fibrous 
tissue within the lumina. The cysts were either 
unlined or were lined by low cuboidal or colum- 
nar epithelium. Small loose collections of 
lymphocytes, a few plasma cells and eosinophils 
were noted and a few similar cells were scattered 
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Fic. 3. Photomicrographs of lung sections at autopsy. A, a representative section 
of the lungs showing emphysema, fibrosis, prominent bronchioles, arteriosclerosis 
and lack of inflammatory cells; X 8. B, higher magnification of one of the rare 
areas of fibrosis in which lymphocytes, histiocytes and a few eosinophils were 


noted; X 80. 


in the fibrous tissue. There was arteriosclerosis of 
larger arteries and subintimal fibrosis of smaller 
ones. The arterioles and capillaries were not 
remarkable. The etiology of pulmonary disease 
was not evident. Sections of other organs re- 
vealed central lobular atrophy of the liver, 
visceral hyperemia and minute perivascular 
hemorrhages in the brain-stem. 

The lungs at autopsy, showing principally a 
severe fibrosis, differed markedly from the lung 
biopsy done three years before death. (Figs. 2 
and 3.) At that time the lesion was predomi- 
nantly a chronic granulomatous process. Some 
of the granulomas had central necrosis sur- 


1954 


rounded by histiocytes, lymphocytes, plasma 
cells and polymorphonuclear leukocytes. Similar 
cells were diffusely scattered about bronchioles 
and in the interstitial tissue. Many alveoli 
contained macrophages and fibrin. There was 
fibrosis but it was much less extensive than at 
autopsy. A vascular lesion was not observed 
except for moderate, subintimal fibrosis of small 
arteries such as may be seen in any chronic 
pneumonitis. 


COMMENTS 


There are several unusual features of this 
case which tend to set it apart from others, and 
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therefore require further discussion. The onset 
was abrupt, without preceding respiratory 
illness, but the clinical course was characterized 
by chronicity and exceeded four years in dura- 
tion. The patients with diffuse interstitial 
pulmonary fibrosis of Hamman and Rich?? 
characteristically had rapid onset of symptoms 
following a recent acute respiratory illness, and 
the disease usually ran its course to death within 
a few weeks or months. In some cases reported 
in the last five years’ '° the duration of symp- 
toms was from eighteen to thirty-six months prior 
to death. The terminal picture was one of severe 
cor pulmonale and pulmonary insufficiency. 
This is not unusual in severe progressive 
pulmonary fibrosis but patients may present 
themselves with the picture of heart failure 
predominating, thus obscuring recognition of the 
underlying pulmonary disease process. 
Pulmonary function studies two and one-half 
years after onset of the disease revealed decrease 
in lung volume, restricted ventilation and im- 
pairment of alveolar-capillary diffusion. It is 
believed that decrease in lung volume and 
restriction of ventilation occurred first as a result 
of the “‘stiffening’’ of the lung parenchyma. As 
the disease process continued there was increas- 
ing fibrosis, organization of exudate, destruction 
of alveoli and obliteration and obstruction of 
bronchioles. Thus the pulmonary vascular bed 
was greatly reduced and alveolar ventilation 
diminished, resulting in elevation of pulmonary 
arterial pressure and in impairment of oxygen 
transfer across the alveolar membrane. Later in 
course CO, retention became evident, suggesting 
further disturbance in alveolar ventilation. 
Impairment of alveolar-capillary diffusion in 
pulmonary fibrosis has been noted by others.!!:!? 
Specific therapeutic efforts aimed at altering 
the basic disease process met with failure. Deep 
x-ray therapy to both lungs was followed by 
slight, transient clearing of the infiltrations 
without change in the clinical state. One might 
speculate on the possibility of this therapy in- 
creasing the fibrosis subsequently. ACTH and 
cortisone did not alter the course of the disease 
except to precipitate an exacerbation of the 
ever present chronic pulmonary infection. These 
drugs have been used with beneficial effect in 
some cases’® of diffuse interstitial pulmonary 
fibrosis and in a number of patients with other 
diseases in which pulmonary fibrosis plays a 
major part'':'? even though they usually afford 
only palliative or symptomatic therapy in most 


instances. Perhaps the use of these drugs earlier 
in the course of this case would have produced 
more beneficial results. 

The pathologic process in the lungs during the 
first year of his clinical illness was demonstrated 
by lung biopsy to be chronic granulomatous 
pneumonia. It appears that only in an occasional 
patient with progressive pulmonary fibrosis of 
unknown etiology has the opportunity to obtain 
a biopsy of the lung been afforded.'® Thus in 
most instances, study of the pulmonary histo- 
pathology has been accomplished at postmortem 
examination and probably represents the end 
stages of the process. The microscopic picture of 
the lungs at autopsy in the present case is quite 
similar to that of diffuse interstitial pulmonary 
fibrosis. Another interesting feature in the 
present case was the limitation of the disease 
process entirely to the pulmonary parenchyma 
without involvement of the reticulo-endothelial 
or other systems. All other pathologic changes 
observed at autopsy could be attributed directly 
or indirectly to the primary process in the lungs. 
Repeated lymph node biopsies made during life 
and extensive histologic examination of other 
tissues at autopsy failed to reveal abnormalities. 
This is frequently the case in diffuse interstitial 
pulmonary fibrosis but not so in other diseases 
causing or accompanied by pulmonary fibrosis. 

The etiology of the disease in this case was not 
determined. Exhaustive and repeated studies 
failed to reveal the presence of fungi or tubercle 
bacilli, either by culture or in tissues. Tissue 
cultures of lymph nodes and lung tissue, both 
ante- and postmortem, were negative. Routine 
sputum cultures revealed varying organisms 
from time to time consistent with normal flora 
or low-grade chronic infection of the tracheo- 
bronchial tree. Histoplasmosis was considered a 
likely possibility, in view of the history of the 
patient dismantling a chicken coop shortly 
before the onset of the illness, and the con- 
sistently positive skin reactions to histoplasmin. 
Also the histologic picture of the lungs at the 
time of biopsy did resemble to some extent the 
lesions seen in pulmonary histoplasmosis pro- 
duced experimentally in animals. However, 
serologic studies were not helpful and, most 
important of all, the organism was never 
demonstrated or isolated. Schiff’s periodic 
acid stains on the biopsy and autopsy specimens 
were negative. Histologically, there was some 
resemblance to beryllium granuloma at the 
time of lung biopsy. However, the evidence of 
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beryllosis was sparse. Sarcoidosis should be 
mentioned but the strict limitation of the disease 
to the lungs would seem to exclude this as a 
possibility and the histologic picture was not at 
all characteristic. One must also consider the 
interesting possibility that interstitial fibrosis of 
the lungs may begin as a granulomatous 
pneumonia. 


SUMMARY 


A case of severe pulmonary fibrosis with 
progressive impairment of cardiopulmonary 
function resulting from chronic granulomatous 
pneumonia of unknown etiology is presented. 
The salient features, including the clinical 
course, cardiopulmonary function and 
tempts at therapy are discussed. 

It is suggested that, in the absence of ante- 
mortem lung biopsy, this case would have been 
classified as a modified form of diffuse inter- 
stitial pulmonary fibrosis as described by Ham- 
man and Rich.? 
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Whipple’s Intestinal Lipodystrophy’ 


J. LEPORE, M.D. 
New York, New York 


N 1907 Whipple! reported the clinical and 
autopsy findings in the case of a thirty-six 
year old physician whose protracted illness 

had been characterized by a gradual loss in 
weight and strength, steatorrhea, anemia, indefi- 
nite abdominal signs, polyarthritis and chronic 
cough. The striking anatomic findings were those 


of massive deposition of neutral fat and fatty - 


acids in the intestinal and mesenteric lymphatic 
tissues, infiltration of the submucosa of the 
intestine by large mononuclear cells and the 
absence of chylous obstruction. In his report, 
which is destined to become an American 
medical classic, Whipple proposed that the 
syndrome be termed intestinal lipodystrophy. 
Dr. William S. Thayer, who had been the pa- 
tient’s physician, commented ‘‘As one _ looks 
back upon the history of this case in connection 
with the remarkable observations at autopsy, 
it is difficult to resist the conclusion that we are 
here dealing with a definite and hitherto un- 
recognized clinical picture with which we shall 
meet again.” 

The disease has been ‘‘met with again” on 
rare occasions since the original report, and to 
date approximately forty-two cases have been 
reported. In addition, several excellent re- 
views>-> have appeared, especially that of 
Hendrix et al.” which added five new cases, two 
of which were diagnosed during life by mesen- 
teric lymph node biopsy. Since then Jones® has 
reported the occurrence of the disease in a wo- 
man, presumably the first to be reported, if the 
criteria of Hendrix et al.? are to be accepted. In 
fact, there may even be a question regarding this 
case, for the operative note speaks of distended 
lacteals suggesting chylous obstruction. Of 
further interest in this case is the history of 
sustained remission apparently following the use 
of ACTH and cortisone. 

The rarity of Whipple’s disease prompts the 
report of the present case which was correctly 


diagnosed on clinical grounds and subsequently 
confirmed by exploratory laparotomy and biopsy 
of the mesenteric lymph nodes. 


CASE REPORT 


This fifty-six year old married French baker 
was admitted to the Presbyterian Hospital in 
New York City on October, 1952, with the chief 
complaint of weight loss and diarrhea which 
began ten weeks previously while on a trip in 
France. His illness began suddenly without 
known prodromata, with four to six copious, 
fluid, foul, light yellow stools containing no 
gross blood or mucus. Anorexia and _peri- 
umbilical discomfort without cramps then 
developed. Paregoric seemed to help. One week 
later drenching night sweats with fever ranging 
between 100-101°F. and an occasional chilly 
sensation developed. The patient began to !ose 
weight and in ten weeks lost 25 pounds. He also 
noted tan pigmentation of his face and com- 
plained of fatigability. Since 1918 he had had a 
mild non-productive chronic cough. There was a 
history of gonorrhea at twenty years, and of right 
renal colic with the passing of a stone in 1935. In 
1942 he had undergone hemorrhoidectomy. No 
mineral oil had been taken for ten years although 
for several years before the hemorrhoidectomy he 
had taken one tablespoonful of mineral oil two 
or three times weekly. In 1948 he noted the acute 
onset of migratory polyarthritis lasting two or 
three days, clearing spontaneously without 
deformity and recurring at one- to three-week 
intervals. His physician thought these were bouts 
of palindromic rheumatism. There had been no 
joint pains for the preceding five months. 

The general physical examination revealed an 
alert but chronically ill fifty-six year old man 
whose skin appeared tanned. There was evidence 
of recent weight loss but nothing else of signif- 
icance was discovered on physical examination. 

The pertinent laboratory data are recorded 


* From the Department of Medicine, Columbia University, College of Physicians and Surgeons, and the Presby- 
terian Hospital, New York, N. Y. Presented at the alumni reunion of the University of Rochester School of Medicine, 


Rochester, New York, October 23, 1953. 
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in Table 1. The chief laboratory findings were 
those of steatorrhea as manifested by the stool 
content of numerous fatty acid crystals on 
microscopic examination, no detectable serum 
carotene and a low serum vitamin A level. It 
has been our experience in this clinic’ that 


TABLE I 
LABORATORY DATA 
Erythrocyte sedimentation 


105 mm. in 1 hr. 
9.5 gm./100 cc. 
Red blood count........... 3.12 million per cu. mm. 
31 per cent 
Serum cholesterol. ......... 102 mg. per 100 cc. 
Serum cholesterol esters... . . 63 mg. per 100 cc. 
Oral glucose tolerance test: 

Fasting blood sugar..... 88mg. % 

Intravenous glucose tolerance 

ee Intermittently 1 plus to 

4 plus, at times negative 

Stool microscopic fat. ....... 4 plus fatty acid crystals 
Serum vitamin A level... ... 62 units /100 cc. 


Small intestine x-ray study... Disturbed motor physi- 


ology without demon- 
strable organic disease 


absence of carotene from the serum is usually 
indicative of a serious defect in fat absorption. 
With the finding of a flat oral glucose tolerance 
curve, and a normal intravenous glucose curve, 
the question of non-tropical sprue was raised. 
The chief objections to this diagnosis were the 
markedly elevated erythrocyte sedimentation 
rate of 105 mm. in one hour, and the febrile 
course. We have never seen this degree of 
elevation of the sedimentation rate in uncom- 
plicated primary sprue in this clinic.* 

In view of these findings and the unusual 
clinical history, the diagnosis of Whipple’s 
intestinal lipodystrophy was proposed. A two- 
week course of intensive anti-sprue therapy 
failed to influence the patient’s condition. He 
therefore underwent laparotomy on November 
12, 1952, under general anesthesia. The opera- 
tive findings were those of classic Whipple’s 
disease manifested by mesenteric lymphadenop- 
athy with individual nodes varying from 1 to 
6 cm. in diameter. Two nodes were excised for 
study. The spleen was slightly enlarged, hard, 
and had numerous firm perisplenic adhesions. 
The pancreas, liver and stomach appeared 
normal. The jejunal wall appeared somewhat 
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thickened and exhibited streaked white mottling. 
There was no evidence of chylous obstruction. 

The pathologist’s report was as follows: 
“Gross findings: The specimen consists of a 
mesenteric lymph node of the small intestine 
measuring 4 X 3 X 2.3 cm. It is surrounded by 
a few adhesions. On cut section it is yellowish, 
and a milky exudate is seen. In the milky 
exudate a certain number of very small fat 
droplets are seen. 

‘‘Microscopic findings: Sections of the lymph 
node (Fig. 1) show that a normal structure is 
altered by the presence of large numbers of 
vacuoles which vary greatly in size. Some of them 
could be called small cysts. The smaller ones are 
associated with phagocytes, some of which are 
multinucleated. In addition, some of the multi- 
nucleated giant cells contain fatty acid crystal 
clefts. Besides the vacuolated histiocytes there 
are also large collections of histiocytes which are 
finely granular, or which contain an amorphous 
basophilic substance. Most of the lymphoid 
tissue has been replaced by this peculiar lipoid 
granuloma. Scharlach-R stain is strongly positive 
for all vacuoles described above. 

“The findings here are consistent with those 
described by Hendrix and others as character- 
istic for Whipple’s intestinal lipodystrophy. 

‘Additional note: PAS (Periodic-Acid-Schiff) 
positive!? material present in the histiocytes.”’ * 

On November 26, 1952, because of failure to 
respond to supportive measures, the patient was 
started on a regimen of oral cortisone, 0.050 gm., 
four times a day. He improved gradually and was 
discharged in remission on December 24, 1952, 
with the advice to continue with cortisone, 0.050 
gm., three times a day, multivitamin therapy by 
mouth, folic acid, potassium chloride and tinc- 
ture of opium. He remained well for approxi- 
mately two to three weeks, then relapsed despite 
these measures, and increasing diarrhea, weak- 
ness and weight loss developed. Readmission on 
January 20, 1953, was therefore necessary. 
During this admission he received 25 mg. of 
ACTH intramuscularly, every six hours, and 
cortisone was stopped; the previous supportive 
and symptomatic measures including banthine 
were continued. In addition, he was given 
sorlate® and pancreatic extract. However, he 
continued to do poorly and on February 3, 1953, 
bronchopneumonia developed. Type 23 pneu- 


* The author is indebted to Dr. Raffaele Lattes of the 
Department of Surgical Pathology for his report as well 
as for his generous assistance in the study of this case. 
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1A 1B 
Fic. 1. A, low power photomicrograph of two lymph node fragments showing characteristic sieve-like appearance due 
to presence of innumerable vacuoles scattered in lymphoid tissue. B, medium power photomicrograph showing 
vacuoles of different sizes associated with multinucleated giant cells of foreign body type, mononuclear histiocytes 


and moderate fibrosis. The vacuoles stain strongly with Scharlach-R. 


mococci were recovered in pure culture from his 
sputum. At this time paralytic ileus also devel- 
oped which cleared when banthine and tincture 
of opium were discontinued. In view of a falling 
hematocrit (24 per cent), positive stool guaiac 
test and hypoalbuminemia (2.6 gm. per 100 cc.), 
multiple transfusions of whole blood were given 
to a total of 3,500 cc., from February 4 to Febru- 
ary 22, 1953. He was also given penicillin 
intramuscularly in full dosage. With these 
measures his disease remitted and on February 
26th ACTH was stopped and cortisone, 50 mg., 
was administered 4 i.d. At the time of dis- 
charge on March 6, 1953, he was feeling better, 
eating very well, gaining strength and free of 
diarrhea. Of all the medications given to 
him for diarrhea, tincture of opium seemed by 
far the most effective. He was seen at regular 
intervals as an outpatient, and remained on a 
regimen of tincture of opium b.i.d., sorlate 1.0 
gm. t.i.d., potassium chloride 0.3 gm. 4 i.d., 
pancreatin powder, 1 teaspoonful t.i.d., folic 
acid, 0.005 gm. t.i.d., and a multivitamin sup- 
plement. His dose of cortisone was decreased to 
0.050 gm. t.i.d. His remission continued, except 
for several mild episodes of diarrhea, until 
May 25, 1953, when despite all therapeutic 
measures a severe relapse developed with 
uncontrollable diarrhea, fever, weakness, ano- 
rexia, vomiting and weight loss of 12 pounds in 
ten days. The dose of cortisone was increased to 
0.050 gm. 4 i.d., then 6 i.d., to no avail. It was 
therefore, necessary to readmit him to the hospi- 
tal on May 28, 1953. At this time it was decided 


to try hydrocortisone (free alcohol) in the dosage 
of 5 mg. q. 4 h. by mouth. 

Within twenty-four hours a dramatic remis- 
sion appeared as manifested chiefly by rapid 
cessation of diarrhea, a return of strength 
and appetite, and sense of well-being. He rapidly 
regained his weight and within a week said he 
was feeling better than he had at any time since 
the onset of his original illness. He was dis- 
charged on June 13, 1953, and has been seen 
regularly as an outpatient, with maintenance 
doses of hydrocortone. Except for arthritic pain, 
he has remained in remission to date. In August, 
1953, because of a scarcity of materials, it was 
necessary to change to hydrocortisone acetate 
which he still takes in the dose of 5 mg. 4 i.d., 
in addition to the other supportive measures 
described. 


COMMENT 


Whipple’s intestinal lipodystrophy is a progres- 
sive disease of undetermined etiology for which 
no specific treatment is available. Recently 
reports have appeared on the beneficial effects of 
ACTH and cortisone in this disease.®:!*:!4 Our 
patient had a remission following cortisone 
therapy only to relapse while still taking it. 
His improvement while on ACTH is difficult 
to ascribe to this agent alone because of the 
many supportive and therapeutic measures 
necessitated by his grave illness. The second 
relapse while on cortisone apparently responded 
dramatically to hydrocortisone (free alcohol) 
in the dosage of 0.005 gm., q. 4 h. after ten times 
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the dose of cortisone had failed to influence his 
downhill course. It is difficult to judge the 
effectiveness of any new therapeutic measure in 
this variable disease but the response appeared to 
be dramatic and warrants further study of this 
agent. 

The nature of the absorptive defect in Whip- 
ple’s disease remains obscure for it does not 
appear to be due to mechanical obstruction of 
the lacteals and mesenteric lymphatics. It is 
suspected that a metabolic block of some sort 
interferes with the absorption of many sub- 
stances from the intestinal lumen. It is now 
known that ACTH and cortisone, and probably 
hydrocortone, may improve absorption from the 
small intestine in sprue,*~!! and it is because of 
these findings that these agents were employed 
in this patient. Unfortunately, we were unable to 
study the absorption of various substances from 
the intestine in this patient by balance technics. 
However, it can be stated on the basis of clinical 
observation that with the possible exception of 
hydrocortisone this patient failed to respond to 
these agents as strikingly as our patients with 
sprue. The defect in absorption is probably 
different in Whipple’s disease. 

Studies of pancreatic ferments in Whipple’s 
disease have failed to reveal any gross defi- 
ciency* but at postmortem examination chronic 
pancreatitis of a mild grade has not been 
unusual. The role played by the digestive 
ferments of the succus entericus in health and 
disease has not been quantitatively evaluated 
in man. One wonders whether in Whipple’s 
disease there might not be a failure of the small 
intestine to produce adequate quantities of the 
digestive ferments. Were this the case, despite 
normal pancreatic ferment production, there 
might still be a deficiency of intestinal enzymes. 
This might constitute the basis for further study. 
With this rather tenuous hypothesis it was 
decided to add full dosage of pancreatin, triple 
strength, three to four times daily, to the thera- 
peutic plan. In addition, for sometime prior to 
this the patient had been taking sorlate, 1.0 gm., 


t.i.d. With these agents it was hoped to improve - 


emulsification of fat in the intestine and perhaps 
thereby to facilitate its absorption. Whether this 
will in any way influence the course of this man’s 
illness remains to be seen. He has relapsed twice 
despite these measures and it is evident that 
digestive enzyme deficiencies are not the primary 
difficulties although they may possibly con- 
tribute to his ailment. 
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The anemia seen in Whipple’s disease has 
usually been ascribed to malnutrition, vitamin 
deficiency, steatorrhea or iron deficiency. How- 
ever, in most of the reported cases blood has 
been present in the stool, at times explained by 
minute ulcerations in the gastrointestinal tract, 
at times unexplained.’ In our patient no definite 
site of gastrointestinal bleeding was demon- 
strated by radiographic study or sigmoidoscopy, 
nevertheless it is apparent that his anemia was to 
a large degree due to chronic blood loss from 
the gastrointestinal tract, perhaps from pin-point 
ulceration. 

SUMMARY 


A case of Whipple’s intestinal lipodystrophy 
occurring in a fifty-six year old man was 
diagnosed clinically, and confirmed by laparot- 
omy and mesenteric lymph node _ biopsy. 
Approximately one year after the diagnosis was 
established the patient remains in remission 
apparently induced by hydrocortisone. 


Acknowledgment: I am deeply indebted to 
Merck and Company for generous supplies of 
cortone and hydrocortone, and to Armour and 
Company for their generosity in supplying 
ACTH for this study. 
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Senile vaginal epithelium is low in glycogen, low in acid Norm 
and (inset) low in protective Déderlein bacilli, encourag- 


ing growth of pathogenic organisms. 
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nitely acid and (inset) contains adequate Dédderlein 
bacilli to combat pathogenic organisms. 


Restoring the Normal Acid Barrier to 
Trichomonal Vaginal Infection 


To discourage multiplication of trichomonads and to 


encourage physiologic protective mechanisms, a comprehensive 


therapeutic regimen with Floraquin® is instituted. 


The normal vagina, by reason of its acid reaction, 
is provided with a natural barrier against patho- 
genic microorganisms which require an alkaline 
medium. When the ‘‘acid barrier” is removed, a 
hypo-acid state results and growth of the pro- 
tective, physiologic and nonpathogenic Déderlein 
bacilli is inhibited—to be replaced by such patho- 
genic organisms as the trichomonad, streptococ- 
cus, staphylococcus, colon bacillus and Monilia 
candida. 

As infection develops, the epithelial cell layers, 
which normally number between forty-five and 


fifty-five, may decrease to as few as fifteen to 
twelve layers or may disappear entirely. With this 
loss of glycogen-bearing cell layers, the available 
carbohydrate released by physiologic desquama- 
tion into the vaginal secretion and ultimately con- 
verted into lactic acid is proportionately decreased. 

Floraquin not only provides an effective tricho- 
monacide (Diodoquin®), destructive to pathogenic 
organisms, but furnishes sugar and boric acid for 
reestablishment of the normal vaginal acidity and 
regrowth of the normal protective flora. G. D. 
Searle & Co., Research in the Service of Medicine. 


high in glycogen, is defi- 
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Makes intractable asthma tractable 


(HYDROCORTISONE, MERCK) 


IMPRESSIVE RESULTS: A recent review! emphasizes 
that hormonal therapy has provided either marked or 
complete control of symptoms in approximately 85 per 
cent of patients with refractory acute bronchial asthma. 


In the treatment of such patients, HyDROCORTONE 
offers significant advantages. It is a principal adreno- 
cortical steroid and considerably more potent than 
cortisone. Published reports indicate that unwanted 
physiologic effects are less likely to arise with smaller 


All HYDROCORTONE Tablets are oval-shaped and carry this trade-mark: (Hy } 


but equally effective doses of HYDROCORTONE. This is 
particularly advantageous in the long-term manage- 
ment of certain asthmatics who can be maintained 
symptom-free on low dosage therapy. 

1. Thorn, G. W., et al., New England J. Med. 248 :632, 
April 9, 1953. 


SUPPLIED: ORAL—HyprocorTone Tablets: 20 mg., 
bottles of 25 tablets; 10 mg., bottles of 50 and 100 
tablets; 5 mg., bottles of 50 tablets. 
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July 1946 
August 1946 
September 1946 
October 1946 
November 1946 
December 1946 
January 1947 
February 1947 


‘Whole-root Raudinn | 
‘pressure 


is the most prescribed 


ions. 50 mg. ar 


tablets, bottles: 100 


Raudixin 
hyperten 


Back Issues Wanted 


(MUST BE IN PERFECT CONDITION) 


THE AMERICAN JOURNAL OF MEDICINE 


will pay 


$1 00 per copy for the following issues: 


July 1947 
August 1947 
September 1947 
November 1947 
December 1947 
January 1948 
February 1948 


March 1948 
March 1947 July 1948 
April 1947 June 1949 
May 1947 January 1953 
June 1947 February 1953 
March 1953 
Send to 
THE AMERICAN JOURNAL OF MEDICINE, INC. 
49 West 45th Street New York 36, N. Y. 
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ACHROMYCIN, a new broad-spectrum anti- 
biotic, has proved its effectiveness in 
clinical trials among all age groups, and 
has definitely fewer side reactions associ- 
ated with its use. 

ACHROMYCIN maintains effective potency 
for a full 24 hours in solution, and provides 


CAPSULES: 50, 100, 250 mg. ¢ PEDIATRIC Drops: Cherry Flavored, 10 cc. vials, 100 mg. per cc., 
approximately 25 mg. per 5 drops. * ORAL SUSPENSION: Cherry Flavored, 1 oz. vials, 250 mg. 
per teaspoonful (5 cc.) * TABLETS: 50, 100, 250 mg. * SOLUBLE TABLETS: 50 mg. per tablet « 
SPERSOIDS* Dispersible Powder: Chocolate Flavored, 12 and 25 dose bottles, 50 mg. per 
rounded teaspoonful (3 Gm.) * INTRAVENOUS: 100, 250, 500 mg. vials. 


rapid diffusion in tissues and body fluids. 

ACHROMYCIN is effective against beta 
hemolytic streptococcic infections, E. coli 
infections, meningococcic, staphylococcic, 
pneumococcic and gonococcic infections, 
acute bronchitis and bronchiolitis, atypical 
pneumonias, and certain mixed infections. 


Lederle 


*REG U.S. PAT. OFF. 


LEDERLE LABORATORIES DIVISION american Cyanamid comeaxy PEARL RIVER, N. Y. 
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| A NEW BROAD SPECTRUM ANTIBIOTIC _ 
>| 
~ 


MEW ,.council-accepted 


oral anticoagulant 


(not a@ coumarin derivative) 


with a wide range of meni 


DOSAGE: 4 to 6 tablets (200 to 300 mg.) 
initially, half in the morning and half at 
night; maintenance dosage (on basis of 


prothrombin determinations daily for first 
three days), 50 to 100 mg. daily, divided 


COUNCILON 


PHARMACY 


(HEMISTRY 


as above. 


Available on prescription through all phar- 
macies, in original bottles of 100 and 1000 
50-mg. scored tablets. 


Complete literature to physicians on request 


» 
“ATION 


‘(Brand of Phenindione, 2-phenyl-1,3-indandione) 


Permits dependable prothrombin control 
with little risk of dangerous fluctuations 


e HEDULIN is not cumulative in effect— provides 
greater uniformity of action and ease of maintenance 


e HEDULIN is rapidly excreted—therapeutic effect 
dissipated within 24-48 hours if withdrawal 
becomes necessary 


@ HEDULIN acts promptly, producing therapeutic 
prothrombin levels in 18-24 hours 


@ HEDULIN requires fewer prothrombin determinations— 
only one in 7 to 14 days, after maintenance 
dose is established 


e HEDULIN’s anticoagulant action is rapidly 
reversed by vitamin K; emulsion 


*Registered trademark of Walker Laboratories, Inc. 
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Rheumatoid 


The hormone 
of choice — 
“highly 
effective in 
suppressing the 
&Ctivity of the 


Sease and... 


Tiadof 
clinically 
established 
Indications 
for 


dramatic 


brand of 


hydrocortisone 


the hormone 
that is anti-rheumatic 
anti-allergic 
anti-inflammatory 


PFIZER LABORATORIES, Brooklyn 6, New York 


Division, Chas. Pfizer & Co., Inc. 


tril 


tablets 


Supplied: scored tablets, 10 mg. and 
20 mg. hydrocortisone, free alcohol 


also available: 
CORTRIL Topical Ointment 


CORTRIL Acetate Aqueous Suspension 
for intra-articular injection 


CORTRIL Acetate Ophthalmic Ointment 


CORTRIL Acetate Ophthalmic Suspension 
with TERRAMYCIN® Hydrochloride 


references: 1. Boland, E. W., and Headley, 
N. E.: J.A.M.A. 148:981, March 22, 1952. 
2. Schwartz, E.: J. Allergy 25:112-119, 
March, 1954, 
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ins ordinary enteric-coated erythromycin. 


ta 
ERYTHRO 


yein Stearate, 


actual stomach flu 
/(Erythro 


W 
CIN Stearate 


res 


left 
ILMTAB 


Beaker at. 


Earlier 


® DISINTEGRATES FASTER THAN ENTERIC COATING 


® HIGH BLOOD CONCENTRATIONS WITHIN 2 HOURS 


3:20—Five minutes later, Filmtab* coating has already 3:30—Filmtab* is now completely dissolved. At this stage, 
started to disintegrate. The tissue-thin film actually begins ERYTHROCIN is ready to be absorbed, and ready to destroy 
to dissolve within 30 seconds after patient swallows tablet. sensitive cocci—even those resistant to other antibiotics. 


3:45—Now the Filmtab* tablet mushrooms out with all of | 4:00—Because of Filmitab* (marketed only by Abbott) the 
the drug available for absorption. Note that enteric-coated drug is released faster, absorbed sooner. In the body, effective 
tablet is still intact. Tests show that the new Stearate form EryTHROCIN blood levels now appear in less 

definitely protects EnyTHROCIN against gastric acids. than 2 hours (instead of 4-6 hours as before). Abbott 


407150 


*TM for Abbott's film sealed tablets, pat. applied for. 
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SHARP 
DOHME 


| DIVISION OF MERCK & CO., Inc. 
Philodelphia 1, Pennsylvania 


PHOTOGRAPH BY MILTON GREENE 


Gouty arthritic gets back in the swing with... 


BENEMID. 


PROBENECID 


BENEMID helps bring motion back to gouty 
arthritic joints—helps even your bedridden 
patients return to normal living. 

BENEMID is considered a most effective 
and harmless uricosuric agent.' Without 
any restrictions in diet, serum uric acid 
levels return to normal range... resulting 
in “marked decrease in frequency and se- 
verity of acute attacks and diminution of 
intercritical symptoms.” 


Current investigations indicate BENEMID 
also retards and prevents deposition of new 
tophi. Old tophi diminish and sometimes 
disappear altogether.* 

Quick Information: BENEMID is available 
in 0.5 Gm. tablets. Dosage: 1 to 4 tablets 
daily. Contraindication: Renal impairment. 


References: 1. J.A.M.A. 149:1188, July 26, 1952. 2. 
Bull. Vancouver M.A. 29:306, 1953. 3. Current Med, 
Digest: 20:9, Sept. 1953. 
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MPR RELAXA 


BIOPAR 


intrinsically better 


supplements 
spaces out 
replaces 


BIOPAR 


vitamin B,, 
and 
intrinsic factor Armour 


Each Biopar tablet supplies: — wit 
spasm and tremor without impai 


Crystalline U.S.P... 6 meg. strength;and allays nervous tension 
Intrinsic Factor...... 30 mg. 


| 
\ v M h: te 25 Gm at m 
0.30 Gm. of glutamic acid hydre- 
chloride ineach capsule) hasbeen 
shown to be more effective clinically 
A DIVISION OF ARMOUR & COMPANY 4 
Ag; AH. ROBINS - Richmond 20 


an advance ia therapy of 
adrenocortical insufficiency 


RPercorten 


DESOXYCORTICOSTERONE TRIMETHYLACETAI£ CIBA 


intramuscular repository 


“A month’s therapy with a single injection.”’ Therapy of chronic 
adrenocortical insufficiency has been improved and made more convenient to both patient and 
physician by Ciba’s introduction of Percorten trimethylacetate in the form of a long-acting micro- 
crystalline suspension.!~° e A single injection of this new long-acting steroid hormone derivative 
provides maintenance therapy for about a month. e This protracted and constant therapeutic 
effect is achieved because the suspension, when administered by deep intramuscular injection, 
simulates a miniature pellet in that a small fraction of the total dose is absorbed daily. e Patients 
who have Adiison’s disease and who are not in crisis can now be treated on a highly satisfactory 


ambulatory basis. 


Indications: Chronic primary and secondary adrenocortical insufficiency. and 
hypotension associated with adrenal insufficiency. Supplied: Multiple-dose 
vials—4 ml. containing 25 mg./ml. as an aqueous suspension for intramuscular 
use only. Note: Percorten (desoxycorticosterone Ciba) is available in 4 admin- 
istration forms: (1) Percorten trimethylacetate, long-acting intramuscular 
repository, aqueous suspension; (2) Percorten acetate in oil solution, for intra- 
muscular injection; (3) Percorten acetate Linguets,® for sublingual or para- 
buccal absorption; (4) Percorten acetate pellets, for subcutaneous implantation. 

Ask your Ciba professional service representative or write the Medical Service 


Division for complete information on the use of Percorten trimethylacetate. 


1. Gross, F, and Tschopp, E.: Experientia 8:75, 1952. 2. Thorn, G. W, and 
Jenkins, D.: In press. 3. Thorn, G. W.; Jenkins, D.; Arons, W. L., and Fraw- 
ley, L F: Schweiz. med. Wehnschr. 82:697, 1952. 4. Gaunt, R.; Leathem, J.; 
Howell, C., and Antonchak, N.: Endocrinology 50 :521, 1952. §. Sorkin, S. Z., 
and Soffer, L. J.: Am. Fed. Clin. Research, May 4, 1952. 
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for the 80% 

who fail to sustain 
weight loss 

after the diet* 


*Aaron, H.: 
Weight Control, 
Consumer Reports 
17:100 (Feb.) 1952. 
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| 4 out of 5 former fatties... 


plan 


Just one AM PLUS capsule daily, taken when 
hunger becomes excessive: before the day’s 
“‘big’’ meal, before a club lunch or dinner, 

at snack time. The patient decides when. 

A unique combination of dextro-amphetamine x 
plus the original formula of 19 important vitamins i 
and minerals, AM PLUS rehabilitates post-dieting 
habits while it augments nutritional intake. 


536 Lake Shore Drive, Chicago 11, Illinois 
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advances 
in 
anticonvulsant 


medicine 


ri ERE are four modern anticonvulsants—each a _and progress of yourtreatment. You will fit the drug 
dramatic advance in antiepileptic medicine. You'll _ to the seizure... individualize your anticonvulsant 
find that each of these drugs has specific uses, therapy. Write today for professional literature 
advantages in the various seizure forms. When on any or all of these drugs. Abbott 


you use them, you will add inestimably tothe scope | Laboratories, North Chicago, Illinois. 
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elixir 


delightfully flavored digestive-nutritive tonic pe 


Each fluid ounce (approx. 2 tablespoonfuls) 
provides: 
(alcohol 15% by volume) 

Digestive Enzymes: 

digestive pancreatin . . ... . . 126mg. 
enzymes... 
Betaine HCI. . .... . 100mg. 
Betaine Monohydrate ... . 200mg. 
Liver Concentrate* . . . . . 220 mg. 
lipotropics... Yeast Extract®* ..... . 220mg. 
Thiamine HCI (Bi) ..... 4 mg. 


B complex Riboflavin (Bz). ...... 2 mg. 
vitamins... Pyridoxine HCI (Be). . . . . 2mg. 
Calcium Glycerophosphate . . 300 mg. 
Manganese Glycerophosphate . 15 mg. ee 
*provides whole natural vitamin B complex Pe arate 


Available in 16 oz. and gallon bottles. 


u. Ss. Vitamin corporation 
Casimir Funk Laboratories, Inc. (affiliate) 
250 East 43rd Street, New York 17, N.Y. 


| 
= fee 
& 
x, 
ae 
; 
4 


oe 


Creating 


attitude... 


° ° ° 
optimism and cooperation 


are encouraged by 


Methedrine 


Methamphetamine Hydrochloride, COMPRESSED 


Subtle improvement in mood and outlook 
follows oral administration of small doses 
of ‘Methedrine’. This helps carry 
depressed patients through their troubles, 
toward normal adjustment. 


For those whose troubles stem from 
eating too much, ‘Methedrine’ makes all 
the difference between continual 
self-denial with consequent irritability, 
and easy acceptance of a reducing diet; 
it dispels excessive desire for food. 


Interature 
‘ll b ‘Methedrine’ brand Methamphetamine Hydrochloride, 
wr € 5 mg., Compressed, scored 
sent on Bottles of 100 and 1,000 
request 


bral Burroughs Wellcome & Co. (U.S. A.) Inc. Tuckahoe 7, New York 
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for gastric hyperacidity in peptic ulcer 


Suspension MaaLox—Rorer provides the 
hydroxides of Magnesium and Aluminum in 
colloidal form . . . pleasantly flavored and highly 
acceptable, even with prolonged use. 

Relief of pain and epigastric 

distress is prompt and long-lasting. 

Freedom from constipation and 

side effects common to other antacids 


noteworthy. 
in 355 cc. (12 fluidounce) 
bottles. Also in bottles of 100 
tablets. (Each Maalox tablet is 
equivalent to 1 fluidram of WILLIAM H. ROR ER, INC. 


Suspension.) 
Drexel Bldg., Independence Square, Philadelphia 6, Penna. 


Samples will be sent 
promptly upon request. 


ESTABLISHED IN 1910 
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POTENT 


AND FREE OF SERIOUS 
SIDE EFFECTS 


Hypotensive therapy is based upon a 
reduction of blood pressure to safe levels 
with the aim that progressive vascular 
damage may be averted or reversed. 


Vertavis and Vertavis-Phen are among 
the few hypotensive agents available 
which dilate spastic retinal arteries, 
improve cardiac efficiency and circula- 
tion, reverse left ventricular strain 
patterns in the EKG and diminish car- 
diac size. Their effects are accompanied 
by a marked subjective improvement in 
these patients. Marked falls in blood 
pressure have been recorded in the ma- 
jority of patients placed on Vertavis and 
Vertavis-Phen therapy. 


VERTAVIS® and VERTAVIS-PHEN® are 
potent drugs, but they are singularly free 
of serious side effects. Side effects such 
as nausea and vomiting may occur, but 
they are simply more unpleasant than 
serious. In no way do the side effects 
threaten the life of the patient. These 
drugs are safe in long-term therapy be- 
cause they provide the best therapeutic 
benefits of Veratrum viride. Both con- 
tain the newly isolated Veratrum alka- 
loid fraction, cryptenamine, which has 
a unique zone of safety between the 
nausea-producing and the therapeutic 
dose, in contrast to other Veratrum 
alkaloids which have almost identical 
therapeutic-emetic doses. 


Experience has shown that there are no 
safer drugs for the management of 
severe hypertension than Vertavis and 
Vertavis-Phen. 


IRWIN, NEISLER & COMPANY «© Decatur, Illinois 


1. 0f glutamic acid 


in 
management 
of 


SEVERE 
HYPERTENSION 


the choice of drug that 
will not disrupt sympathetic 
reflexes is important 


The prime objective of Vertavis therapy 

is to stabilize blood pressure with 

lowered arterial tension—without disrupting 
the important sympathetic postural reflexes. 


Vertavis does not disrupt circulatory equilibrium. 
The drug produces widespread vasodilatation 
involving a central mechanism of blood pressure 
regulation. Peripheral resistance is clearly diminished; 
the load on the heart is materially reduced with 
marked improvement of total circulation. 


Each tablet contains: 
Whole-powdered Veratrum viride 
(containing cryptenamine)...130 C.S.R.* Units. 


*Carotid Sinus Reflex 


Bottles of 100, 500 and 1000. 


An Effective Combination 
with Rauwolfia Therapy 


Vertavis-Phen containing 
Y4 grain phenobarbital is 
also available. 


OMPANY. 
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FOR TREATMENT 
AND MAINTENANCE 
IN ANEMIA PATIENTS 


PERIHEMIN, master builder of red cells and hemo- 
globin, contains a// the known hemopoietic essentials 
indicated for the majority of your anemic patients. 


The intrinsic factor, in purified, concentrated form 
enhances absorption of Vitamin B,,, thus promot- 
ing rapid hematological improvement. 

CapsuLEs: Bottles of 100, 500 and 1,000 

JR CapsuLes for children: Bottles of 100 and 1,000 


NOW CONTAINS PURIFIED INTRINSIC FACTOR CONCENTRATE 


IRON e Ce FOLIC ACIDe STOMACH e LIVER FRACTION PURIFIED INTRINSIC FACTOR CONCENTRATE 


LEDERLE LABORATORIES DIVISION 


AMERICAN Ganamid company 


PEARL RIVER, NEW YORK 


*REG. U. S. PAT. OFF, 


LEDERLE 
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Doc LOT, do you feel that your colleagues are miss- 


ing important new medical findings by not 


reading ‘The American Journal of Medicine? 


Let us send them a complimentary copy—of 
course there is no obligation to you or your 
colleagues. Just fill out the coupon and mail 


it to us. 


Dr. Dr 

Address Address 
Dr. Your Name 
Address Address 


AJ.M. 


The American Journal of Medicine 


49 West 45th Street, - New York 36, New York 
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RAPID CURES 


fe of urinary tract infections 
ak prevent permanent kidney damage 


bee Infections of the lower urinary tract rarely remain 
Ft localized for any length of time. The kidneys are 
ie often invaded rapidly unless effective treatment 


ts is instituted immediately. Hence, the choice of the 
first drug used may decide the fate of the kidneys. 


ie brand of nitrofurantoin, Eaton 


Furadantin is unique, a new chemotherapeutic 
ie: molecule, neither a sulfonamide nor an antibiotic. 


RAPID ACTION. Within 30 minutes after the 
first Furadantin tablet is taken, the invaders are 
exposed to antibacterial urinary levels. 


WIDE ANTIBACTERIAL RANGE. Furadantin 
1a is strikingly effective against a wide range of clini- 
cally important gram-negative and gram-positive 
bacteria, including strains notorious for high 
resistance. 


Scored tablets of 50 mg. . » Bottles of 50 and 250. THE NITROFURANS— 


Scored tablets of 100 mg. cae? Bottles of 25 and 250. A UNIQUE CLASS 
OF ANTIMICROBIALS onl De 


eS Also available: Furadantin Pediatric Suspension, con- seitiaeiiniiaiaittn 


Nt) taining 5 mg. of Furadantin per cc. Bottle of 4 fl. oz. 


NORWICH, NEW YORK 
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alll the alkaloids 


Whole-root Raudixin contains ALL the 
alkaloids of Rauwolfia serpentina. As it lowers 
blood pressure safely, gradually, Raudixin 
causes gentle sedation and usually improves 
sleep. Prescribe it in almost every type of 
hypertension, adding Vergitryl (veratrum) 
or other more potent agents if needed. 
Raudixin tends to augment and stabilize the 
effect of the stronger agents—makes 
smaller dosage possible. 50 mg. and 100 mg. 
coated tablets. Bottles of 100 and 1000. 


Raud ix i ge Squibb rauwolfia 


base-line therapy 


in hypertension 


RAUDIKIN ANO VERGITRYL’@ ARE SQUIBB TRADEMARKS 


FIVE YEAR INDEX 
July 1946 through June 1951 


This new subject and author index provides an invaluable aid 
for quick reference and review purposes to 8,250 text pages. 


———- 


The American Journal of Medicine, Inc. 
49 West 45th Street, New York 36, N. Y. 


Please send me the new Five Year Index to The 
American Journal of Medicine for which I en- 
close $2.50 U.S.A.—$3.00 Foreign 


(New York City residents, add 3% sales tax) 
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full therapeutic effects of 


aminophylline - ORALLY 


AMINODROX-FORTE supplies aminoph- 

: ylline, combined with a specially prepared 2 

aluminum hydroxide which minimizes gas- 
; tric irritation, yet permits rapid absorption. 3 
: ; Daily ORAL dosage can be tolerated to 
produce and maintain the constant, high 
: blood levels necessary for effective therapy. 4 

AMINODROX-FORTE, containing 3 gr. 
| of Aminophyline, permits dosage flexibility. 
Smaller, frequently repeated doses provide 


sustained therapeutic blood levels and fur- 
ther diminish the incidence of undesirable 
: side reactions. 


each Aminodrox-Forte tablet contains: 
Aminophylline 3 gr. : 
Aluminum Hydroxide Gel, dried----- gr. 
send for professional 


THE MASSENCIL’E COMPARY 
BRISTOL, TENNESSEE 
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In hypertensive crisis and eclampsia 


“Though several products of purified 


Veratrum viride are available commercially, 


Unitensen (Irwin-Neisler) is the only product which 
can be administered fairly rapidly intravenously 
without causing marked vomiting... 

The results obtained [with Unitensen] in 


these critically ill patients are gratifying.””' 


Solution (Aqueous) 


acetate 


OF (CRYPTENAMINE ACETATE. 


all veratrum alkaloid preparations 


Unitensen is available at present as a 
parenteral preparation: Solution (Aqueous) 
Unitensen Acetate, containing per cc. 2 mg. 
(260 C.S.R.* Units) of cryptenamine in 5 cc. 
multiple dose vials. 

*Carotid Sinus Reflex 


1. Finnerty, F. A.: Hypertensive Encephalopathy. GP (in Press). 


IRWIN, NEISLER & COMPANY 
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new quadrergic vasodilating agent 


2 for vasospastic disorders characterized by aching, 
numbness, coldness and blanching of the extremities 


ILIDAR is a completely new synthetic vasodilator with quadrergic 
he action; its vasodilating effect is the result of four distinct phar- 
macologic actions: (1) Sympatholytic—Ilidar blocks the vaso- 
constrictor response to peripheral sympathetic nerve stimulation; 
(2) Adrenolytic—it blocks the vasoconstrictor effects of epinephrine 
and norepinephrine; (3) Epinephrine Reversal—lIlidar unmasks 
the latent dilator response to circulating epinephrine in skeletal 
muscle and skin, converting the constrictor response to vasodilation; 
(4) Direct Vasodilation. 


. INDICATED in vascular diseases in which vasospasm is an important 
ee component, e.g., Raynaud’s Disease, thromboangiitis obliterans, 
arteriosclerosis obliterans, endarteritis, post-phlebitic syndrome, etc. 


i | DOSAGE, ORAL, 25 mg t.i.d., gradually increased to tolerance 
ie (average, 200 mg daily). 


CAUTION is recommended in using Ilidar in the presence of asthma, 
coronary disease and peptic ulcer. Postural hypotension may 
ee result from overdosage. 


Se ILIDAR (phosphate) Tablets, 25 mg. Bottles of 100 and 500. 
ILIDAR®~—brand of azapetine (6-allyl-6,7-dihydro-5H-dibenz [c,e] azepine) 


HOFFMANN-LA ROCHE INC + ROCHE PARK «+ NUTLEY 10 + NEW JERSEY 
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NOW COMPLETE IN ONE MONOGRAPH (Price $3.00) / «l= 


OBSTETRIC CLINICS 


1950 —1953 


14 PERTINENT ASPECTS OF PREGNANCY 4 
FREE with your Subscription to 


THE , 
merical 


JOURNAL OF 
i Scott Welton “Sit in’? on this study of some of the most unusual 
ASSOCIATE EDITORS cases encountered in childbirth. Outstanding obstetri- 
Bradley L. Coley cians reveal life-saving information in their clinical 
Arnold S. Jackson evaluation of 14 aspects of pregnancy published in 
E. Eric Larson Osstetric Cuinics... the new 143 page book (regu- 
ADVISORY BOARD larly $3.00) offered FREE with your subscription to 
Claude S. Beck 
H. Glenn Bell 
The American Journal of Surgery 
a WINNER OF THE 1953 HONOR AWARD eh 
Clark, Jr. OF THE AMERICAN MEDICAL WRITERS ASSOCIATION 
Frederick A. Coller ISSUED ONLY ONCE EVERY 10 YEARS Tape 


Paul C. Colonna 
Gordon S. Fahrni 
Herbert C. Fett 
Emil Goetsch 
Charles A. Gordon 
Donald Guthrie 
Lovis J. Hirschman 
Emile F. Holman 
Claude J. Hunt 
Thomas J. Kirwin 


Note the distinguished editorial staff of this 62-year- 
old journal. This is your guarantee of the high calibre 
reports which appear regularly in The American Journal 
of Surgery. Here is the staff that brings you the latest 
in surgical findings, research and evaluation. 


TAKE ADVANTAGE OF THIS FREE OFFER NOW! 


THE AMERICAN JOURNAL OF SURGERY 
Walter G. Maddock i 
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“MYSOLINE” 


outstandingly safe and 


effective anticonvulsant in 


the treatment of epilepsy 


EFFECTIVE IN REFRACTORY CASES... 
Doyle and Livingston report that 63 of 100 patients 
benefited from “Mysoline” therapy after they had failed to 
respond to maximum dosages of other 
anticonvulsants for at least one year. Seizures were completely 
controlled in 30 and the number 


1 has of seizures was markedly reduced in 20.1 
ie ie RELATIVELY WIDE MARGIN OF SAFETY... 
. A Forster observes that “Mysoline” did not give rise to hematologic or 


renal complications in the 150 cases so far reported, and that 
side reactions, such as drowsiness and dizziness, 
were infrequent and usually transitory.” 


PSYCHOLOGICALLY BENEFICIAL... 


Lambros notes that over 80 per cent of 208 patients experienced 
a “feeling of being more alert” and showed “improvement in mental 
ability to do tasks which previously were burdensome.” 
He considers this a gratifying effect of “Mysoline” therapy in addition to 
the control of seizures.* 


“MYSOLINE:? 


brand of Primidone 


CLINICALLY VALUABLE IN THE CONTROL OF GRAND 
MAL SEIZURES AND PSYCHOMOTOR ATTACKS 


No. 3430 — Supplied in 0.25 Gm. tablets (scored), bottles of 100 and 1,000. 
An extensive bibliography supporting the value of “Mysoline” is included in the 
literature which is available to physicians upon request. 


1. Doyle, P.J., and Livingston, S.: J. Pediat. 43:413 (Oct.) 1953. 
2. Forster, F.M.: M. Ann. District of Columbia 23:137 (Mar.) 1954. 
3. Lambros, V.S.: Personal Communication. 


Ayerst Laboratories * New York, N. Y. * Montreal, Canada 
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